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' THE MOST IMPORTANT FORD F-SERIES. 
THING A TRUCK CARRIES NEW STANDARD 
_ISN'T IN BACK. AIRBAG. 


CONVERTIBLE CONSOLE SEAT 
New available seat lets you go from bucket 
seats to a bench that holds three, 
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FREE PREFERRED CARE 
Covers everything from 24-Hour Roadside 
Assistance to a free overnight loaner.* 
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NEW SECURITY SYSTEM 

Available Keyless Entry and Anti-Theft 
System gives you added security. 


People before payload. 
Thats the philosophy behind 
safety in the Ford F-Series. 
This year's big news? A 
standard driver's side airbag ** 
to supplement your safety 
belt. Add that to Ford Truck 
firsts like standard rear anti- 
lock brakes and everything is 
taken care of for the long 
haul—including you. 


“Loaner vehicle or rental allowance provided by Ford Auto Club 
when warranty repairs require overnight service 
"Availabe on models under B.500-Ibs GVWR 
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Priced hundreds less than our 
competitors would have you 
pay, our satellite / subwoofer 
speaker systems deliver 
powerful music and movie 
sound you can feel. 


Come in today and we'll help 
design the perfect system for 
you from our complete line of 
audio components. You'll hear 
the difference quality makes! 


Fine craftsmanship isn't a lost art at Radio Shack 
Our Optimus* speaker systems carry a limited 
warranty for a full five years. See store for details 
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If the Utopian promise of a hydrogen economy remains unful- 
filled, it’s not for lack of effort. The concept continues to be a 
potent attraction, with vocal advocates. 


Narure’s BUILDING BLOCKS 
pr. 


By copying such materials as beetle shells, spider silk, and 
rat teeth, scientists are creating new materials that are supe- 
rior to the most advanced synthetics. 


THe Worp’s Fastest Bike 
Z8 

An innovative semi-tecumbent bicycle is pushing the speed 

frontier for human-powered vehicles. 


AUTOTECH “94 
— For THe FUTURE 


| Domestic automakers are introducing fundamentally dif- 
. ferent engine designs. The new motors are smaller but 
more efficient, and with improved emissions. 


THe SECRET SHIP 

Ọ3 
A secret experiment in seagoing stealth glides into the light 
of doy. The Navy's Sea Shadow is designed to be nearly in- 
visible to radar. 


Roap WORK 

9s - 
When your desk is an airplane tray table, it pays to plan 
ahead. Our itinerant editor introduces you to the perils and 
pleasures of computing-on-the-go. 


PREVIEW GUIDE 
import Cars To Come: 
1994-1997 

LOS 
After years of U.S. expansion and high profitability, overseas 
cor makers are now feeling the pressure. They’re responding 
with higher-performance, more efficient offerings. 
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FASTEST CAT 


he highway patrolman was enjoy- 

ing a routine cruise along a farm 

road outside Tracy, Calif., when he 
spied an egg-shaped two-wheeler in the 
early morning light. He didn't know 
quite what to make of the strange ob- 
ject. It moved fast enough to be a mo- 
torcycle, but resembled none he had ev- 
er seen before. And why was it 
preceded by a truck with a hydraulic 
tailgate bearing a motley group of 
shouting, arm-waving men? 

The officer’s bewilderment turned to 
amusement when he learned he had 
stumbled on the POPULAR SCIENCE pho- 
tography crew and the 
builders and racers of 
the Cheetah, the 
world’s fastest human- 
powered vehicle. Be- 
neath the aerodynamic 
fairing of this bizarre 
bike was a sweaty rid- 
er, Chris Huber, who pi- 
loted the Cheetah to a 
world-record speed last 
year. We're happy to re- 
port that no speeding 
ticket was issued. 

As you read this 
month's cover story, 
new contenders for the 
Cheetah's first-place 
status are gathering in 
Alamosa, Colo. Among 
the betting favorites at 
the Colorado Speed Challenge, Septem- 
ber 13 through 17, are Gold Rush II, a 
new version of the 65-plus-mph vehicle 
whose record was shattered by the 
Cheetah, and the Cutting Edge. The 
Cheetah crew won't be there. Their 
record run of 68.73 mph is a personal 
best they feel will stand up to this year's 
competitors. Well have an update on 
this competition in a future issue. 


trepid contributing editor Christo- 

pher O'Malley has lugged along a 
portable or laptop computer and vari- 
ous accessories for mobile computing 
and communications on more than 100 
business trips. In his travels, he has 
broken, lost (and then recovered) 
sundry computers, forgotten essential 
power cords, and otherwise endured 
and enjoyed all the tribulations and tri- 
umphs that are the hallmarks of to- 
days world of mobile computing. We 


I: probably not a record, but our in- 
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asked O'Malley to document a typical 
roadworking session for us, with an eye 
toward some practical tips for the new- 
ly initiated. "Taking your office on the 
road," he advises, "also involves some 
psychology. You have to treat the obsta- 
cles like personal challenges to your de- 
termination—sort of like driving in 
New York," says the Florida resident. 


ida of H Power Corp., in Belleville, 

N.J., treats as a personal challenge 
the decades-old obstacles that have 
plagued the hydrogen-power faithful. 
Maceda is just one of the many opti- 
mists contributing editor Norman H. 
Mayersohn uncovered in his report, 
“The Outlook for Hydrogen." The po- 
tential of hydrogen power as an alter- 
native to fossil fuels is vastly alluring. 
As a source, it is theoretically limitless. 
It burns clean, leaving water vapor 
—its primary emission—and no harm- 


p: cell entrepreneur Joseph Mace- 


Chais Hoban; roconik-bolding rider ed the Cheetah, tho work's fastest 
bike, encounters the California highway patrol, 


ful carbon oxides. But separating hy- 
drogen from water is energy-intensive; 
transporting and storing it is complex 
and expensive. 

Mayersohn suggests that environ- 
mental concerns together with disclo- 
sures about the real costs of fossil fuels 
may be the keys to overcoming the eco- 
nomic and technological constraints 
that make hydrogen doubtful today as 
a fuel source. "Every gallon of gas we 
burn does about a dollar's worth of en- 
vironmental damage," notes Mayer- 
sohn. "That fact is not lost on business- 
es around the world. Everywhere I 
looked, major corporations have seri- 
ous hydrogen projects starting up." 
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Mind 
| Reader | 


Using our 75 years of optical experience, we taught 
the new PZ-20 everything about photography except 
your preferences. We left that up to you. Turn on the 
PZ-20's new learning mode Ch and after 3 shots, 

the PZ-20 will begin shifting its baseline settings 
toward your preferences. It will do this in all picture 
modes: Action, Portrait, Landscape, and Close-up. 


Add to this incredible learning ability our full line of 
Intelligent Power Zoom lenses with zoom clip, image- 
size tracking, and predictive auto-focus. Then add 
optional flash units, full-information LCD Panel, and 
Pentax Full-Spec modes for more technical shooting, 
and you have a camera like no other in history. 
Whether you letthe camera do everything, or express 
your genius through the complete selection of ultra- 
advanced features, it's so easy to take great photos 
with the PZ-20 you'll think the camera is reading 
your mind. 


Manufacturing and Servicing Fine Cameras * Lenses + Binoculars + onesulara + Suuttingy 2e9g23 -+ 
PENTAX Corporation, 35 Inverness Drive East, Englewood, CO GUTEE 


Alore Facts 
Asout Coup» Fusion 


ere are some amplifications to 
“Cold Fusion: It Ain’t Over Till It’s 
Over” [Aug.]: You state that a simple 
apparatus would use a few dollars 
worth of materials. But typically, it 
would cost $1,000 to $2,500—mainly 
due to the platinum anode. Instru- 
mentation can add $10,000 or more. In 
another section, you state that the 
known laws of physics forbid hydrogen 
fusion. More precisely, hydrogen fu- 
sion may only be possible at tempera- 
tures rivaling those at star cores. 
However, cold-fusion scientists are 
finding that where nuclear reactions 
occur in or on the surface of a metal, 
the “laws” of plasma physics do not 
necessarily pertain to metal lattices. 
Lastly, funding for the National Cold 
Fusion Institute at the University of 
Utah Research Park was $5 million. 
Harold L. Fox, Editor 
Fusion Facts 
Fusion Information Center 
Salt Lake City, Utah 


WRONG RESPONSE 


Four answer to Doron Hutton’s ques- 
tion about using logical operations 
to perform math in computers is 
wrong [“Readers Talk Back,” July]. In 
fact, this is one of the key insights 
needed to understand computers. Ev- 
ery computer has at its heart an arith- 
metical and logical unit (ALU). The 
ALU has several setup pins. By acti- 
vating one or another of these pins, 
the computer’s controller tells the 
ALU which arithmetical or logical 
function to perform. In short, arith- 
metic and logic are conjoined. 
Charles H. Small 
Senior Technical Editor 
EDN Magazine 
Newton, Mass. 


Gun Goor 


fou state that the new RGX X-ray 
detects composite and plastic hand- 
guns in luggage, and as an example, 
you misleadingly show the outline of a 


“plastic ‘Glock’ gun" compared with an 
ordinary steel pistol [^Electronics 
Newsfront, Aug.] But there are no 
mass-produced plastic guns; they only 
exist in movies such as "In the Line of 
Fire.” Although RGX technology im- 
proves detection of the Glock's plastic 
grip, this handgun contains more than 
a pound of steel—which has always 
been easily caught by metal detectors, 
and has outline easily discernible 
by conventional X-ray machines. 
Scott C. Jensen 
Minneapolis 


A Bic AREA 
For SMALL PIXELS 


he device used to store images in 
| filmless cameras, the Megasensor 
CCD (charged coupling device), may 
have more pixels than Kodachrome 
film (“Electronics Newsfront,” Aug.]. 
But it also has almost five times the 
area of a 35mm negative. By my calcu- 
lations, the Megasensor CCD has 
roughly one-third the resolution of the 
film. Also, for the filmless camera’s im- 
age area of 2.5 by 2.5 inches, you 
would need much bigger lenses than 
those used by 35mm cameras. 
Bob McKay, Vice President 
Vivitar Corp. 
Chatsworth, Calif. 


pou the Àmiga operating system 
out of "New Personalities for Com- 
puters" [Aug.] was a glaring omission. 
The system incorporates true multi- 
tasking with graphical-user or com- 
mand-line interfaces. Unlike its com- 
petitors, the Amiga is neither a disk 
nor a memory hog—it fits onto two 
720-kilobyte disks, and when loaded, 
often uses less than 512 kilobytes. AI- 
so, far from being a toy or game ma- 
chine, the Amiga is used extensively 
in TV and multimedia industries for 
its unique graphical chip set. I suggest 
that you look at the latest model, the 
Amiga 4000, and try not to exclude it 
in the future. 
Paul L. Cimino 
Gulph Mills, Pa. 


Corrections: In addition to venting 
damp indoor air outdoors, the Seculair 
vent [^/Home Newsfront," Sept.] allows 
fresh outdoor air into a room. The air 
is warmed to ambient room tempera- 
ture as it passes under the vent's min- 
eral-wool filter. 


Address letters to Readers Talk Back, PoPuLAR Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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61993 AT&T 


Imagine being able to 
instantly move a four-ton elephant 
thousands of miles 
through a copper wire. 


It's possible. With 


the new Picasso" Still- 


Image Phone from AT&T. 


By capturing and 


Am sending still images, 


The first step is to capture 
an image of your subject. 


the Picasso Still-Image 
Phone allows you to transmit broadcast-quality 
pictures over ordinary phone lines. From advertising 


(actual picture) j . 
| layouts to educational 


course work, and from 
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Once the image is inside the phone 


you can send it to another. see it, you can send it. 


And it’s as easy to use as any ordinary phone. 
Once your image is captured from a camcorder, 


electronic camera or document camera, you simply 


icasso 


STILL-IMAGE PHONE 


blueprints to build- ef. 


ings, if you can V 


press a button _ 


and in seconds, the image appears in color on 
the phone at the other end. 

And unlike some other still-image com- 
munication equipment, with a Pícasso Phone 
you can talk one-on-one or conduct a meeting 
while you're transmitting the visuals. Also, 
since it uses ordinary phone lines, you can make 
normal phone calls and send the pictures for free. 


à; (actual picture) 
Which means Cini cal 


no more vague con- 


versations full 
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of words like 


a. c) 


In seconds, the image is received 
on the monitor of whomever you call. 


“imagine.” No more 


Whether they're across town or 
thousands of miles away. 


guessing what something looks like from a rough 


=... 


black-and-white fax. And no more wasting time and 

noney sending unnecessary overnight packages. 
If the Picasso Still-Image Phone sounds 
good to you, call 1 800 225-3000 and we'll arrange 


a demonstration. After all, seeing is believing. 
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JUKEBOX YOUR CDs. 


Pick a song. Pick 1000 songs. The new Sony 100 Disc Changer 
plays songs in any order from up to 100 CDs. Program your own mix. 
customFile™ memory displays the name of each disc. It's the perfect way to store and play CDs. 
For a free information packet, dial I-800-648-SON Y. 


For your complete personal guide to all Sony consumer electronics, we're introducing Sony Style magazine. 
To receive your copy for $4.95, plus $1.50 shipping and handling, call the above number. Visa and MC. Offer expires 4/94. © 1993 Sony Electronics Inc. 
Reproduction in whole or in part without written permission is prohibited. All rights reserved. Sony, Sony Style and CustomFile are trademarks of Sony. 
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E Digital Eclipse Software, Ie Inc. ens 


¥ Cardinal Grosbeak | 

v Great Carolina virens 

y Great Horned Cw] 
Options : Little 1 
Volume ; 100% 


Delay 4 seconds 


| How Often: Average el 
| Red Tailed Hawk 


SOUNDS 
GOOD 

Jounds software enables you to run 
customized background sounds on 
your Macintosh while you work. 
Choose from ten audio libraries 
—such as an Amazon rain forest, a 
babbling brook, or an aviary—then 
adjust the frequency and volume. 
Price: S60. Digital Eclipse, 5515 
Doyle St., Suite 1, Emeryville CA 
94608. 
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Designed for use with multimedia applications, 
the AC10 computer audio controller accepts input 
from three sources, such as CD-ROMs, VCRs, TVs, 
and microphones. When combined with an op- 
tionol headset and telephone dialer, the unit also 
provides phone access through your computer. 
Price: $250. Altech Lansing Consumer Products, 
Milford PA 18337-0277. 


A combination remote 
control and watch, the 
Casio Wrist Controller 
activates a television 
or VCR. The device 
triggers TV power, vol 
ume, and channel se- 
lection, as well as 
fast forward, rewind, 
play, stop, and chon- 
nel selection for the VCR. 
Price: $90. 


Called My Magic Diary, Casio’s 
electronic organizer enables 
youngsters to create drawings of 
faces from preprogrammed im- 
ages to store along with 
friends’ phone numbers and 
birthdays. The $90 unit 
works with a password and 
includes fortune-teller and 
matchmaker functions. 


| Boeing's proposal for a runway-based, two-stage-to-orbit launch system consists of 

| a large “mothership” with a smaller payload-carrying craft attached to its under- 

| belly. Once the pair reaches a high speed and altitude, the smaller craft drops 
away and ascends to orbit using scramjets and rockets. Both vehicles would be 

reuseable. The two-stage approach could cost less to operate and offer more 
launch-site choices than conventional rockets. 


LoADED Lotus 


The two-seat Lotus Esprit S4 has a restyled composite body and 
rolls on 17-inch wheels shod with Goodyear GS-A tires for improved 
traction. A 2.24iter, | 6-valve, mid-mounted engine generates 264 
hp for acceleration to 60 mph in 4.7 seconds. An ice warning sys- 
tem, heated door mirrors, and o tilt/removable roof panel are stan- 


dord. Price: $60,000. 


ANYWHERE CAST 


This water-resistant liner for fiberglass casts is made of Gore-Tex—the 
same material used for outdoor wear. When the cast gets wet, most of the water 
drains out; remaining moisture evaporates through the quilted liner and cast. The 
Gore Cast Liner is distributed through doctors. W.L Gore & Assoc., 1505 N. Fourth 
St., Box 3000, Flagstaff AZ 86003-3000. 


CAB 1 


“Forward 


DIGITIZE 
YOUR LIFE 


Developed jointly by Casio and 
Tandy, the pocket-size Zoomer 
personal digital assistant is an ad- 


2128 tons Speed: 32 mish | 


Realroad software enables you to con- 
trol your electric train set as if it were 
the real McCoy. To begin, input the — 
specifications of your model train and 


vanced electronic organizer with select a mode of operation; the train’s 
handwriting and graphic recogni- contro! box, which is wired to the 

tion that let it store, for example, computer, is then operated through 
written directions plus a map. the software. Price: $230. Digital 


Zoomer runs up to 100 hours on 
AA batteries. (Other similar devices run six or seven 

hours.) With an optional modem, Zoomer sends and 
receives electronic mail. Price: $699. 


Locomotive: GE U288 “Forward 
"el: 300 Malkarouad Da 
| Gross Wt 127 toms Speed: 75 mish 


Power, Box 1304772, St. Poul MN 
55113-0004. 


MUSEUM ON occ S eM 
WHEELS i ac What's New products 
Designed to help educate New York | 3| |. September 18 and 19 
City youngsters, the Movable Museum | 5| ` on CNN'S Science & 
features changeable computer-based i | =i e 
interactive multimedia exhibits as well Zl». Technology Week, 
as artifacts and research specimens. |2| T g which airs every 
Created by the American Museum of : ap Saturday at 11 a.m. 
Natural History and local cultural orgo | 2 i duni 
nizations, the 34-foot van accommo- : and Sunday 
dates 15 visitors and travels to 7 at 12:30 p.m. 
schools, fairs, and community centers. Eastern Time 
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Firebird Formula | YES | Yes | vES | 275 | $17,995: 


When temperatures fall as low as -40F, the 
Stabilus Hydrolift T gas springs’ thermally actuated 
valves provide extra pressure to keep your car's 
hatchback open. In summer, the springs maintain 
a lower-than-average constant pressure, making 
your hatch easier to close. The springs will be 
available in 1994 through automotive aftermarket 
parts suppliers for less than $30. 


This photosynthesis meter detects fluorescent radiation from a leaf to measure how 
efficiently the plant uses light to produce carbohydrates. Developed by 
Environmental Analysis and Remote Sensings B.V. in Delft, The Netherlands, the 
unit could help determine better growing conditions in greenhouses. 
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MOVABLE 
METER 


The Waterlrocker M1 measures 
water consumption by showers, 
washing machines, and sprinklers. 
The two-part device consists of a 
removable display and one of sev- 
eral pipe or hose adapters, which 
contain a flow meter. The unit 
displays current and cumulative 
consumption. Price: $65. Muir 
Products, 1260-B Pear Ave., 
Mountain View CA 94043. 


STEVEN A. HELLER / ART CENTER COLLEGE OF DESIGN 


Future point-and-shoot cameras might resemble this con- 
cept sports camera, which captured third prize in a re- 
cent design competition sponsored by Kodak and Alias 
Research at Art Center College of Design in Pasadena, 
Calif. The ultracompact model would attach to skis, 
bikes, and surfboards. 


Black & Decker's Spottiter 
Ultra rechargeable flashlight 
rests on a ring-shaped 
recharging base that glows 
when the power is interrupt 
ed; the unit can also be 
used as a nighHight. 
Equipped with a xenon 
bulb, the flashlight casts a 
beam of light up to 300 
feet. Price: about $30. 


What it takes to cut it 
as a Consumers Digest Best Buy 


You dont get named a Consumers Digest Best Buy 
without working at it. You have to be an outstanding 
value. Thats the Dremel 1671 Scroll Saw. 

The Dremel 1671 has a lot of features that make it a 
pleasure to use. It has two cutting speeds and a power- 
[ul motor that lets you buzz through wood up to two 
inches thick, as well as sheet metals and plastics. 


A 16-inch throat and the 
ability to cut from both the front 
and the side, means you can handle 
large work pieces. 

The saw accepts both 
plain- and pin-end Æ 
blades, for the great- / 
est possible cutting / 
versatility. The see- 
through blade 
guard pivots 
out of the way à; 
for easy blade changing. 
And a convenient sawdust 
blower keeps your cutting line clear for accurate cuts. 


cut above the rest. 


The sturdy, 12-inch cast aluminum table is adjustable 
from 0° to 45° for accurate bevel cuts up to 1-inch thick. 

Of course, not all the features of 
the Dremel 1671 Scroll Saw are as 


obvious. À special mechanism 
quickly stops cutting action if 
the blade breaks. And the 
heavy cast-iron base keeps 
vibration to a minimum. 


So if you're searching for the 
perfect scroll saw for your craft 
or other woodworking projects, 
check out the Dremel 1671. 


"hells see ams Consumers Digest — ita 


For a free copy of the Dremel Scroll Is: à m. 
B 


Saw Blade Application Guide write to: Wa Sant 


Dremel, Dept. S-PS, PO. Box 1468, 
Racine, WI 53406-1468. 


DREMEL 


WHATS NEW 


CONCEPT CAMERA 


Conon's prototype High-Definition Digital Camera stores pictures on a detachable 
memory pack for use with a computer via the pack's builtin SCSI interface. The 


JANA BRENNING 
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reusable 120-megabyte pack 
stores up to 30 photos; flash 
memory IC cards can also be 
used. Marketing plans 
and pricing have not 


5 been determined. 


A winning entry at the 1993 Japanese International Car Design Competition, the 
Green Egg electric concept vehicle features a removable rooftop solar panel that 
can be recharged separately when the car is shielded from the sun. The ovak — . 
shape, two-passenger compartment can be lengthened or shortened by inserting 
body panels of various sizes. American designer David L. McDonald predicts that a 
production car would cost about $15,000. 


| 
AUTO CABBIE 
Rather than hail taxis, future commuters may catch a 
i SkyCab, a computer-controlled, four-passenger vehicle that 
à» runs on an elevated rail network. Using a magnetic card, 
X. travelers would program a cab to take express routes at 
speeds close to 40 mph. Conatus AB, Strandvagen 29, S- 
114 56 Stockholm, Sweden. 


145 
Ais 


he 


CHAIR 


It looks like an office chair, but this 
prototype is really a self-propelled, 
omnidirectional wheelchair. Powered 
by two electric motors, the chair is 
steered by microprocessors through a 
single joystick. A rechargeable battery 
provides four hours of continuous 
use. Rauch Industrial Design, 26 
Hanarkissim, Tivon 3600, Israel. 


The 65 Pro-Power variable-speed massager comes with five snap-on applicators 
that increase circulation in specific muscle groups, apply ice to reduce swelling, or 
provide heat to relax muscles. Other applicators are also available. Price: $300. 
General Physiotherapy, 13222 Lakefront Dr., St. Louis MO 63045-1504. 


A CAMCORDER SO 
REVOLUTIONARY ITHAS 
0 VIEWFINDER. 
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SHARP 


MIEWCAM 


YOU'LL NEVER SQUINT 
THROUGH A 
VIEWFINDER AGAIN 

There’s never beena 
camcorder like the revolu- 
tionary Sharp Viewcam." 

Now, for the first time, 
you can look at the world 


I" INDEX SEARCH 


a fl 


with a big color LCD view 
screen instead of through 
a tiny black and white 
viewfinder. So it's easier 
than ever to see wheat 
you're shooting — even 
with glasses. 

What's more, this incred- 
ible view screen gives you 
freedom to be part of the 
fun. With Sharp Viewcam 
held away from your face, 
you can enjoy and reactto 
the excitement around you. 

Put your subjects at ease 
as you talk and laugh with 


them while you're recording. 
The Sharp Viewcam gives 


you a whole new dimension 
in entertainment. 


€ (6) €» 0 0$ 


TM 


SEE WHAT YOU'RE SHOOTING 
FROM ANY ANGLE 
Only the Sharp Viewcam 
lets you rotate the lens up 
to 270: So it's easy to shoot 


from any position, any angle. 


Hold it over your head to 


zc * 
START STOP 


es 
Z8) @ 


Cy 


shoot above the crowd at 
parades or sporting events. 


Place it down low to capture 


baby's first steps. And 
never lose sight of what 
you're shooting. 

The Sharp Viewcam is so 
lightweight and 
easy to hold, you 
will want to take 


even has Neuro 
Auto Exposure 
which adjusts to difficult 
lighting conditions just 
like the human eye. EN, 
That, plus full range auto- 
focus with macro and 8x 
power zoom means you get 
picture-perfect images. 


© 1993 Sharp Electronics Corporation. Simulated Screen Images. 


INSTANT 
PLAYBACK 
it everywhere. It ITH COLOR 
AND SOUND. 


SEE YOURSELF IN THE FUN 
Rotate the view screen 

180: You can get yourself 
into the picture and still 
see exactly what you're 
shooting, right on the view 
screen. What a great way 
to check your golf swing 
or tennis serve. And best 
of all, you won't have to 
find someone else to take 
a video of you with your 
family or friends. 


Now everyone can see 
and hear the playback 
together, right on the view 
screen. No matter where 
you are, you'll enjoy what 
you've recorded in full 
color, fine detail and rich 
sound. And you'll always 
be sure you got the impor- 
tant shots. What's more, 
the Sharp Viewcam is the 
only camcorder that lets 
you watch pre-recorded 
8mm tapes and movies 
anywhere — even outdoors 
or in your car. No special 
hook-up or wires are need- 
ed. And it's a great way 
to keep kids entertained on 
long drives. @ 


J THE SHARP VIEWCAM. 
THE FIRST CAMCORDER TO REPLACE 
THE VIEWFINDER WITH A BIG 
COLOR LCD VIEW SCREEN. 


— VL-HL100U 


ONE-TOUCH STANDBY 
PLAYBACK 
With the Index Search, 
Hewind and Fast Forward 
buttons you can watch a 
scene from the first frame 


MORE OUTSTANDING 
FEATURES 
No other camcorder gives 
yousomuch.Youget 
remote control, one-touch 
standby recording and 


playback, even an on- or go back and forth 
screen menu. And, ourtop- between segments. 
of-the-line Hi8 model offer 

vosomearravot NEURO AUTO EXPOSURE 


an awesome array of 
additional capabilities. Like 
Digital Image Stabilization 
(DIS) for a steady picture, 
even if you aren't. 

And a snapshot function 
for recording still pictures. 
It even has special effects 
that let you create exciting 
strobe action. 

Plus, it records in 
full stereo sound. 


Adjusts like the human 
eye to difficult lighting 
conditions so your subject 
is always sharp and clear. 


The easy-to-read on- 
screen LCD menu gives 
you options for recording 

. andplayback functions. 
E You can also adjust 

& color, tint, brightness 
. and volume. 


DIGITAL IMAGE 
STABILIZATION (DIS) 
One touch of the DIS but- 
| ton ensures that camera 


to a minimum. 


SNAPSHOT CAPABILITY" 
Record a series of 5- 
second long still pictures 

on tape with audio to 


REMOTE CONTROL 
RECORDING 
Gives you complete con- 
trol of Start/Stop, Zoom 
== and Pause functions 
> | SO you can get into 
the scene you're 
"X 3 recording. Makes 
| playback more con- 
venient since you 
can control Volume 
and VCR functions, too. 


ONE-TOUCH STANDBY 
RECORDING 
After you playback a 
scene, you can automatic- 
ally fast forward to where 
you stopped recording 
just by pressing the Index 
Search button. 


*Only on VL-HL100U Model 
“Marine Pack and Sports Pack Fall 1093. Marine Pack requires Wide Conversion Lens. 
“Screen size measured diagonally. 


VL-HL1TO0U — VL-E30 
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shake and jitter are reduced 


create the ultimate video 
photo album. 


STILL AND STROBE’ 

Puta still picture on tape 
for as long as you like, or 
create exciting strobe 
action at 6 pictures per 
second to add a profession- 
al touch to your videos. 


STANDARD ACCESSORIES 
AC Power Adaptor/ Hand Strap 
Battery Charger AV Cable 
Remote Control Unit ns Me 


Battery Pack 
Shoulder Strap Cleaning Cloth 


OPTIONAL memi 
ratto ' 


Marine Pack* for underwater 
recording. dawn to 164 feet 


Sports Pack* for protection in all 
types of weather 


Auto Pan Head — automatically faces 
and records where sound is coming 
from so no operator İs 


Weather Resistant Housing 

Tripod Adaptor for 180° Recording 
Car Battery Adaptor/ 

Battery Charger 

Soft Case 

Sun Hood 

Wide Conversion Lens 


For the authorized Sharp 
Retailer nearest you, call 


1-800-BE-SHARP 


Or in Canada, call 1-800-263-5136 


SHARP. 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 


This portable body composition ana- 
lyzer calculates body fat percentage 

. and ideal weight. The device uses 
four tiny transmitters, which are 
placed on a hand and foot, to mea- 
sure resistance fo low-frequency radio 
waves. The model 680 costs 
$1,300. Body Composition 
Analyzers, 1443 W. Schaumburg Rd., 
Suite 250, Schaumburg IL 60194. 


POWER- 


PACKED 


IBM's ThinkPad 500 is the first subnote- 
book computer to offer a 50-MHz 


486SLC2 processor and to 
combine it with a 170- 
megabyte optional hard 
drive. The 3.8-pound unit 
features a 7.4-inch sideit 
VGA monochrome display 
and 4 megabytes of 
RAM. Its battery has a 
builtin plug, eliminating 
the need for a power 
pack while traveling. 
Price: $1,999. 


CLANDESTINE PARKING 


- CHORDS AND 
COMPUTERS 
G-VOX enables electric and acoustic 
guitar players to record music on a 
computer while playing. The unit cap- 
tures sound from the guitar strings 
and sends it to a belt pack, which corr 
verts it into data for the computer. 
G-VOX software contains learning 
games, music notation, and play- 
along modules. Price: $79. Lyrrus, 35 
N. 3rd St., Philadelphia PA 19106. 


Porcar lowers a car underground on a steel platform and covers it with a roof panel 
that forms a section of driveway, patio, or even lawn. The watertight 9-by-20-foot 
pit incorporates an electric pump to remove any water that may enter the compart 
ment when the roof is open. Price: $20,000. Porcar Ltd., 121 London Rd., 
Knebworth, Herts S63 6EX, England. 


SAVE THE WHALES 

To keep whales from becoming entangled in cod nets, these prototype battery- 
powered beepers emit sounds that drive away the mammals. Approximately six of 
the silver cylinders are placed strategically around each net. The beeper's develop- 
er, Jon Lien, is working with graduate students at Northwestern University in 
Evanston, Ill., to reduce the cost of each device from $100 to $25. 
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Hoor 
TO GO 


Pickup Hoops is a regulation-height 
(ten-foottall) basketball hoop and 
backboard that bolts onto the rear of 
a pickup truck. The basket extends 
six feet away from the back of the 
truck to provide ample room for 
slam dunks; when not in use, the 
assembly folds into the truck bed. 
Price: $350. Pickup Hoops Inc., 
Box 251322, W. Bloomfield 

MI 48325. 


LOOKS CAN BE 
DECEIVING 


In its horizontal position, this satellite receiver 
doubles as a patio table. The preprogrammed 
unit wires to the TV and can be controlled and 
realigned using a universal remote control. 
Price: $1,399. Plate Array Technologies, 4300 
Metzger Rd., Ft. Pierce FL 34947. 


A unique cooking system 
enables the Whirlpool VIP 
microwave to crisp and brown food: Microwave energy 
cooks the food and heats a proprietary cooking surface that browns the food | 
like a frying pan does; a built-in grill broils the top. Price has not been set. | 


| | T) ^ >| It T 
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Ergo Scissors, still in the developmental stage, are designed to provide more cut- 
ting power than conventional thumb-and-finger versions. One button adjusts the 
cutting force, and interchangeable blades are included for different applications. 
Rauch Industrial Design, 26 Hanarkissim, Tivon 3600, Israel. 


bem he 
pe m 


GO GREEN NOW 


For sale in California: the Kewet compact electric car. The 
two-seat coupe travels up to 45 miles on one charge from 
its 7.5-kilowatt motor and has a top speed of 45 mph. 
Features include an on-board 1 10-volt electric charger, 
four-wheel disc brakes, and optional sunroof. Price: 
$12,900. Green Motorworks, 5228 Vineland Ave., North 
Hollywood CA 91601. 
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Solid Gold Majestic Eagle. Genuine Onyx. 


v MANSUS LEER 
AXE Y" 


li 


The famous eagle artistry of world-renowned 


artist Gilroy Roberts portrayed 


in an emblem of strength and power. 


The American Eagle. The ultimate symbol of those things we 
value the most. Our history. Our pride. Our American ideals. 
Now brought to life in a bold ring bearing the original art ol 
Gilroy Roberts, former Chief Sculptor of the U.S. Mint. 

Sculptured in solid 14 karat gold. Hand-set on a field of gen- 
uine onyx. Showcased on a band of solid sterling silver richly 
coated in 22 karat gold. Issued at $195, payable in convenient 
monthly installments. Wings of Gold, a pmm 
proud possession today. ..a treasured heir- 
loom for generations to come. 

- Satisfaction Guaranteed - - 

If you wish to return any Franklin Mint purchase, you may do 
so within 30 days of your receipt of that purchase for replace- 


ment, credit or refund. 


Please mail by October 31, 1993. 
The Franklin Mint 
Franklin Center, PA 19091-0001 


Please send me Wings of Gold by Gilroy Roberts, to be crafted 
of solid sterling silver richly coated with 22 karat gold, hand- 
set with genuine black onyx and a solid 14 karat gold eagle. 

| need SEND NO MONEY NOW. I will be billed for a deposit 
of $39* prior to shipment of my specially imported ring and 
lor the balance, alter shipment, in 4 monthly installments of 
$39* each. 


*Plus my state sales tax and a 
one-time charge of $3. for shipping and handling 


SIGNATURI —————— T 
ALL ORDERS ARE SUBJECT TO ACCEPTANCE 


MR/MRS/MISS | dm 
PLEASE PRINT CLEARLY 


ADDRESS . 
CITY/STATE. 


[TELEPHONE & ( ) - 
"— | 14690-6ZMT-58 
To assure a proper fit, a custom ring sizer will be sent to you prior to 


shipment of your ring. 


The EF 50mm f/1.4, a new 
50mm lens that is both fast 
(large aperture) and fast fo- 
cusing, has been introduced | 
by Canon. Like other EF lens- 
es for Canon's EOS system, 
this one has two motors: a 


/ very fast, super-quiet ultrasonic 
for autofocus and an electromag- 
netic for aperture control. 


j 


E: 


EYE IN THE SKY 


Eagle Eye, Bell Helicopter's proposed unmanned tilt-rotor aircraft, takes off and For patients unable to stand, this scale weighs them in their hospital beds. - 
lands vertically or tilts its engines forward to fly like a fixed-wing aircraft. Among its Inserted beneath the mattress, it provides measurements of up to 390 pounds. 

future uses could be over-the-horizon surveillance missions for the military, police — |  Tecmachine, Rue Benoit-Fourneyron, Z.I. Sud, F-42166 Andrezieux-Boutheon, 

patrol, and forestfire lookout. Cedex, France. 
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MARIO FERRO 


SAFER SWAB 
An inner disc gives this cotton swab a 


wide, flat top, too large to penetrate 
far into the ear canal, where it could 


To provide movie-theater sound, Sony's SA-VA3 home theater system damage the ear drum. The Saf-T- 
has two main speakers and two surround-sound speakers, and features Swab is available in packs of 10 
Dolby Pro Logic decoding and amplification. The system can be remotely ($.50) or 50 ($2.25). SaF-Swab 
controlled and costs about $950. Box 321, Sunset Beach CA 90742. 
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Imagine racing 


pedal to the metal 

on a twisting road 
all day and all night. At Ford, we go to extremes 
like 24-hour races and 1000 mile cross-desert 
competition to test our engine endurance. And 
when we pass these ultimate stress tests, we use 
our know-how to make sure your Ford engine can 
go the distance. After all, your rush hour isn't 


exactly a piece of cake either. That's why we race. 


HAVE YOU DRIVEN 
À FORD LATELY? 


CLEAN 


RimRake blades scrape 
mud, water, and grit off 
bike wheel rims near the 
brake pads to improve 
braking. Developed in 
Britain, the blades work 
with standard caliper or 
cantilever brakes, and | / i 
cost about $10 a pair. e A 
Athlone Developments, 7 Í 
Ranulf Rd., London NW? 
2B2, England. 


Puoto-CD PRINTER 

Real estate agents, photographers, ond others with digital picture files (including 
Photo CD, CDH, and CD-ROM XA formats) can print four-by-five-inch pictures using 
Kodak's 4506L digital printer. The thermal dye transfer printer produces 24-bit col- 
or prints on glossy thermal paper in 45 seconds. Price: $1,599 (for PCs), $1,749 
(for Macintoshes). 


The 12-foot-long European Corsa hatchback, distributed by Vauxhall and Opel, has 
a Stretched wheel-at-each-corner chassis layout for more interior space. Its futuristic 
styling hides a safety cage that includes reinforced sills, dual side-intrusion bars in 
the doors, and height-adjustable seat belts. 


FINGER 
LIGHTS 
The Surgery Glove's three builtin 
fiber-optic cables illuminate the sur- 
geon's work area without casting 
shadows. Extending from the thumb 
and fingers, the lights don't emit heat 
and are adjustable. MT-Group, 
Matalasalmenkuja 1, 00150 
Helsinki, Finland. 


KEEPING TRACK 
The Image Brain scans and stores 2,000 business cards as well as handwritten notes or maps. Up to 


five images can be stored under a key word; type in the word to retrieve the data. Developed by Kokuyo Co., 
| the device is available in Japan and costs approximately $595. 
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NEWSPEED 


MOVIE THEATER SOUND HITS HOME, 


If you own a TV, you already own half 
of a Home Theater. 
Technics introduces the other half. 
The SA-GX650 AV stereo receiver. 
When you watch a movie,* simply 
activate the Home Theater mode and 
100 watts 


(1kHz, 8 ohms. 


0.8% THD) of power per channel can be 
sent to each of three front speakers. Left, 
center and right. 45 watts (1kHz, 8 ohms, 
0.896 THD) of power go to the two rear 
speakers. 

You've now surrounded yourself with 
movie theater sound that hits home with 
stunning clarity and realism. Whether it's 
the roar of a speeding train passing Dy 

— from left to right. 
The eerie squeak 


of a staircase somewhere behind you. 
A bloodcurdling cry for help in front of 
you. The unearthly shriek of a space 
alien on your left. Or a bullet whizzing 
by on your right. 

Its an absolutely incredible movie 
experience without leaving your chair. 

Even more incredible is how easy it is 
to set up. And you won't have to knock 
down walls or add an extension to the 
house to enjoy Home Theater. 

What's more, the Home Theater mode 
is found in all of our Dolby Pro-Logic" * 
Surround Sound AV receivers for '93. 

So if you want to hear movie theater 
sound without going to the movies, 
Technics Home Theater is your ticket. 


Technics 
The science of sound 


*Vsdeotape. laser disc. or broadcast which is encoded with Dolby Surround 


» and the doubie-D symbo! are trademarks of Dolby Laboratones 
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Initiative. Teamwork. Determination. 


These are the qualities 9 out of 10 employers look for in the people they hire, 
according to a national survey. These same employers say that one of the best 


PEO TER places to develop these 
Today's employers vvant people who | 


can think fast on their feet. qualities 15 11 the Army. 


Whether you're leading 

a fire team or driving a tank, you'll learn how to make decisions, work with 
others, and solve problems- abilities that today's employers are looking for. So 
when it's your first day on the job, you'll already know how to hit the ground 


running. To find out more about how the Army can get your career—- and your 


life- moving, call 1-800-USA-ARMY. ARMY. BE ALL YOU CAN BE. 


SCIENCE 
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ir WENT THATAWAY 


ews flash: Test pilots have final- 
ly performed the Herbst maneu- 
ver! The what maneuver? 

Just get your fighter plane going 
at approximately one-half the speed 
of sound, and stand it up on its tail 
like a space shuttle on the launch 
pad. Then roll 180 degrees as the 
rapidly decelerating craft goes into a 
deep aerodynamic stall. Finally, nose 
it down a bit and thunder back in 
the direction you just came from— 
like a swimmer doing a flip-turn at 
the end of a lap. 

German and American test pilots 
recently executed the amazing aerial 
turn, named for a German air-combat 
theorist, at Edwards Air Force Base 


in California. Don't try this at home 
though, because special equipment is 
required—namely the experimental 
X-31 fighter. 

The X-31 uses a thrust-vectoring 
exhaust nozzle electronically coupled 
to its flight-control surfaces to make 
the aircraft maneuverable, even un- 
der “post-stall” conditions, when its 
nose is pointed up at an unprecedent- 
ed 70 degrees and the wings have 
temporarily lost their lift. At these 
times, nose-mounted canard fins that 
can be angled sharply downward 
contribute to control, while a mov- 
able air inlet keeps the fighter's sin- 
gle jet engine breathing. 

Winning dogfights by suddenly 
transforming a pursuer into a target 
is the point of this turn-on-a-dime. 
Flying the X-31 fighter, German pilot 
Karl Lang made the first Herbst 
turnaround within a radius of only 
475 feet. With its thrust-vectoring 
system switched off, the X-31 has a 
minimum turning radius of about 
2,700 feet. 

The two X-31s in existence are used 
for high-agility research. They first 
flew in 1990 after being jointly built 
by Rockwell International and 
Deutsche Aerospace with funding 
from the U.S. and German govern- 
ments.—Stuart F. Brown 


In the Herbst maneuver, the pilot pitches the X-31 experimental fighter plane to a high angle of attack, 


using its entire airframe as a giant speed brake. Using thrust vectoring to maintain control during the 


resulting aerodynamic stall, the pilot then rolls the aircraft to the new flight direction, noses down, and 


opens the throttle to speed away. 


BOB LANGE 
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NATURALLY COLORED 
COTTON 


nstead of using dye to color cotton, 
an Arizona cotton breeder is letting 
nature do the work. Through cross- 
breeding, Sally Fox of Natural Cotton 
Colours in Wickenberg is creating 
plants that yield fiber in an array of 
colors. Because no dye is required, 
production of the naturally colored 
cotton conserves water and reduces 
pollution. Fox recently received a 
United Nations award for her work. 
Organically farmed brown and 
green cottons are already being used 
to make clothing sold by Levi Strauss, 


Esprit, and L.L. 
Bean. The natu- 
rally colored cot- 
tons are more ex- 
pensive than 
conventional cot- 
tons, but they do 
not fade in the 
laundry. 

Fox is also de- 
veloping a white 
cotton that can 
be grown organi- 
cally. Normally, 
harvesting white 
cotton without a 
chemical defoliant is extremely diffi- 
cult, because resin on the leaves will 
stain the fibers. But Fox is growing a 
variety that naturally sheds its leaves 


Cotton breeder Sally Fox has developed several varieties of naturally colored 
cotton that can be used to make dye-free clothing. 


First wireless power transmission in space: “Mother” ship sends microwaves to “daughter.” 


From MotTHer To 
DAUGHTER: 832 Warts 


A Phat if you could transmit power from 
place to place without wires? That's 
exactly what happened during a 


year. “For the first time, we sent power from 
one spacecraft to another,” says Gregg 
Maryniak, director of the International Space 
University’s space power program. 


in Space experiment, researchers at Japan's 
Institute for Space and Astronautical Sciences 
fired a rocket 140 miles into space. There the 
rocket split into two pieces—a “mother” vehi- 
cle and a smaller “daughter” section that was 
ejected from the mother by springs. 

Using four solid-state microwave antennas 
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: arranged in the shape of a cross, the mother 

. spacecraft transmitted 832 watts of power 

. (about the amount produced by a good 

. microwave oven) to two rectennas—one 

: Japanese and one American—on the daughter 
- croft. The rectennas, antennas modified to 

. receive power, were each about half the size of 
Japanese-American rocket experiment earlier this : 
. McSpadden, who at the time of the experiment 
. were electrical engineering graduate students at 
. Texas A&M University, assembled the American 
. rectenna in 30 days for a mere $30,000. 

To conduct the Microwave Energy Transmission ` 
. wires, you can dream up a lot of applications,” 

. says Brown. Among the possibilities: sending 

. power to islands or other remote locations, 

. beaming power from orbiting solar stations to 

. Earth, or transmitting power to high-flying planes 
. that would do the job of communications satel- 

. lites but at a much lower cost. 


this page. Alan M. Brown and James 


"Anytime you can move power around without 
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a 


prior to harvest. The cotton, close to 
commercialization, bears long fibers 
that will be used to make high-quality 
fabric.—Carol Brighton 


er (SSC) is ever completed, it will be 

the most powerful atom smasher ev- 
er built. But at a cost of $8.2 billion, it 
will also be the largest and most expen- 
sive physics experiment in history. 

Chan Joshi, a physicist at the Uni- 
versity of California in Los Angeles, 
has demonstrated a potentially less 
expensive and more compact way of 
simulating the primordial conditions 
that existed immediately after the big 
bang. If the technology can be scaled 
up to larger sizes (no easy feat), it 
could accelerate subatomic particles 
to the same ultrahigh energies that 
the SSC does—but in 50 meters, not 
87 kilometers. “It’s a significant ad- 
vance,” says Andrew Sessler, a physi- 
cist at Lawrence Berkeley National 
Laboratory in California. 

Instead of using magnets to speed 
up particles, as conventional accelera- 
tors do, Joshi shoots electrons into a 
hot plasma illuminated by extremely 
powerful laser beams. The laser 
beams excite the plasma, creating a 
wave that the injected electrons ride 
like surfers, rapidly gaining incredi- 
ble amounts of kinetic energy. This 
method was first proposed more than 
a decade ago, but until now the tech- 
nology was not available to do it. 

To translate the concept into a prac- 
tical achievement, however, Joshi's 
team still will have to overcome a 
“tremendous list of problems,” says 
Sessler. Most important, they will 
have to figure out how to hold elusive 
plasmas in place over long distances— 
the same obstacle that, for decades, 
has stymied scientists trying to build a 
fusion reactor.—Robert Langreth 


f: the Superconducting Super Collid- 
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At least the fuel injectors are clean. 


ONE 
TREATMENT 


It's fun to play in the mud, able power and performance. 
but not so fun to get stuck in it. Plus it cleans up your entire fuel 

Or anywhere else for that mat- delivery and intake systems for 

ter. That's why we developed up to 2500 miles. 

STP? Super Concentrated Fuel So the next time you clean 
pet Du , Injector Cleaner. your car, why not add a bottle of 
MUE TE One bottle quickly helps STP Super Concentrated Fuel 

unclog dirty fuel injectors that Injector Cleaner. Make it beauti- 
can rob your engine of depend- ful on the inside, too. [2s 
BRANDS 


SI 
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Not all anti-lock braking 
systems are created equal. 


Some rely on two sensors. 


Some, three. The optional 


ABS on the Altima* has 
Statistics indicate the airbag effectively helps Jour, one for each wheel. 
to save lives. That's why every 1994 Nissan 


Altima’ is equipped with two. Standard. 


The steering column, 
like the ones found 


on the Mercedes, BMW 


and Lexus, is de- 


signed to absorb max- 


imum impact energy. 


Its a $14,000 car in a showroom, 


Unlike any other sedan 
in its class, the Altima fea- 


tures Super Toe Control" 


to helb you avoid accidents. 
Steel side-door guard beams, utilizing As cornering forces increase, iy 
a pipe-style design, increase intrusion rear wheels turn in pro- 
resistance. In other words, there’s a bet- portion, resulting in remark- 
ter chance the cabin will stay a cabin. able maneuverability. 


Nissan Motor Corporation U.S.A. Smart people always read the fine print. And they always wear thetr seat belts.“MSRP for the Nissan Altima XE excluding taxes, 


Passenger protection is provided by our Intelligent 
Body Assembly System and its 51 robots responsible 
for the DURASTEELU' unibody construction. 


Nissan Altima XE 


but a $45,000 car in an accident. 


Besides having many of the same luxury features, the 
$14,000* Nissan Altima and the typical $45,000 sedan 
share many of the same safety features. Of course, the 
Altima doesnt have a fancy hood ornament. But what kind 
of protection do you suppose is offered by a hood ornament? 
For more information, call 1-5800-NISSAN-5 ext 460. 


New three-point 
active seat belis with 
adjustable shoulder 
belt anchors provide 
greater comfort and 


convenience without 


sacrificing safety. 


We conducted the equivalent of close 


to 15,183 man years of crash testing 


on the Cray" XMP/12 computer to de- 


termine the structural design of the 


energy-absorbing crumple zones. 


we" 


It's time to expect 


more from a car" 


title, license, destination charges and options. XE model shown with optional alloy wheels and audio system. Cray is a registered trademark of Cray Research, Inc. 
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AVIATION 


Wince WATCHER 


crashed on takeoff from New York's 

LaGuardia Airport because ice on 
the wing caused a stall: The airflow 
over the wing broke down, and it could 
no longer lift the aircraft. Ice has 
caused at least five similar crashes 
since 1982. 

Any wing will stall if it pushes 
through the air at too steep an angle. 
Most aircraft have stall-warning sys- 
tems that measure the nose-up angle 
and warn the pilot as the angle nears 
a preset limit. But if the wing has ice 
on it, or if the leading-edge flaps are 
improperly set, it will stall at a lesser 
angle, with no warning. 

SW Plus, made by the Jet Electron- 
ics and Technology (JET) division of 
BF Goodrich, is the first stall-warning 
system that detects stalls by monitor- 
ing the airflow above the wing's rear 
section. It does so with one 2.75-inch- 
high, solid-state probe above each 
wing. As the wing begins to stall, the 
airflow in this area becomes turbu- 
lent, and the airflow speed fluctuates. 


f n March 1992, a USAir F28 airliner 


One Detector 
Does It All 


SuperWide 


RADAR*LASER 


Passport 4500 SuperWide 

Complete SuperWide radar protection. 
Complete laser protection. 

Only one detector. 


ESCORT products are designed and manufactured in the USA. 


D sport 4500 SuperWide detects 


- detector. And only from the detector 
professionals at Escort. 


plus shipping & handling. Ohio res. add 6% sales.tax. 


SPACE 
Aps In Oresir? 


f some advertisers have their way, even the 
sunrise could be interrupted by a commercial 
message in the sky. That prospect has some 

members of Congress pushing for a new law to 
ban advertising in space. 

Space Marketing Inc. (SMI) of Roswell, Ga., 
recently announced plans to orbit a mile-long, 
inflatable Mylar billboard featuring a reflective 
symbol that would be visible from Earth. The 
message platform would burn up in the atmo- 
sphere about two weeks after deployment. A 
dozen corporations worldwide were rumored to 
be eager to sponsor the commercial launch, 
planned for 1996. 

The scheme was swiftly blasted by 
astronomers, consumer groups, and environmen- 
talists, alarmed to discover that current 


SW Plus combines just two mea- 
surements—the average airspeed and 
the size of the speed changes caused 
by turbulence—to detect the stall at 
any flight angle, speed, or altitude. It 
can also tell if the wing is not perform- 
ing properly as the plane is accelerat- 
ing, and it can warn the pilot before 
the nosewheel has lifted off the run- 
way—in time to safely abort an im- 
proper takeoff. 


every type of radar and laser includ- 
ing the new SuperWide Ka radar 
frequencies recently put into opera- 
tion. Only Passport 4500 SuperWide 
provides protection this complete. 
And with exclusive patented technol- 
ogy and features, you get all of the 
incomparable performance you've 
come to expect from Escort. 
SuperWide radar protection. 
Complete laser protection. Only one 


1-800-433-3487 


Passport" 4500 SuperWide $229 


Ask About Our “Best Detector Ever” 
Money Back Guarantee 


ESCORT 
> Department 401603 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 
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The Innovative Edge" 


Department of Transportation regulations would 
permit it. Astronomers envisioned a marketing 
race to higher and higher orbits that would 
threaten observational astronomy. 

The Space Advertising Prohibition Act of 1993 
aims to prevent SMI’s proposed precedent. The 


bill, introduced by Sen. James Jeffords (R-Vt.) 


and Rep. Edward Markey (D-Mass.), would ban 
launches of space advertising in the United 
States and, lest other countries allow such 
launches, prohibit importation of any products 
advertised in space. 

SMI argues that its so-called Environmental 
Space Platform is not just a celestial sales pitch, 
but a spacecraft with a scientific mission. By 
publicizing its corporate sponsors’ messages, the 
inflatable platform would provide an incentive 
for the private funding of important remote-sens- 
ing experiments, the company claims; one such 
possible payload would monitor global 
warming.—Joyce Gramza 


JET president Al Worden and Capt. 
John Maris of the Canadian Air Force 
invented SW Plus about six years ago, 
and JET has been developing the sys- 
tem since Worden, a former astronaut, 
joined the company in 1990. U.S. man- 
ufacturers are hesitant, but some Eu- 
ropean commuter-plane builders are 
looking at SW Plus as an extra safety 
factor for flying in Europe's damp, cold 
winters.—Bill Sweetman 


SPACE 
DEBRIS DETECTION 


b esearchers at Los Alamos National Labo- 
ratory in New Mexico are perfecting à... 
etection system that can spot dime... =... 
size space debris orbiting at an altitude of - -~ 
250 to 500 miles. These fragments are : 
moving fast enough to damage a spacecraft - 
or a spacewalking astronaut’s suit but are 
too small to be seen with radar or conven- 
tional telescopes. 

According to Cheng Ho, a member of the 
lab’s Astrophysics and Radiation Measure- -` 
ments Group, a six-inch ground-based tele- 
scope will look straight up into the sky for 
two hours before sunrise and after sunset, 
when low-altitude debris best reflects sun- 
light. Light (or photons) passing through the 
telescope will land on detector plates, which 
can determine the positions of the photons — 
and time their arrival. A computer program ~ 
will then analyze the data, ignoring the pho- ` 
tons that come from stars and night glow, — 
searching for closely spaced photons that fall : 
on a straight line. These photons are the trail . 
of light left by orbiting debris. | 

“What is left," explains Ho, “is data that 
can fell us the location of the space debris 
and the angular velocity across the tele- 
scope's line of sight. The higher the angular 
velocity, the closer the debris." Testing be- 


Radio evolved through tech- 
nological advances by numerous con- 
tributors. Marconi. Fessenden. DeForest. 
And many others. 

Edwin Armstrong introduced FM 
in 1935. And in 1948, the team of 
Shockley, Bardeen, and Brattain — of 
Bell Telephone Laboratories, 
announced the discovery of the tran- 
sistor. Radios got smaller. 

And to this day, their ability to pro- 
duce lifelike sound is limited by their 
size. Not anymore. 

Introduci 
the Wave® 

Now Bose™ the most respected 
name in audio — introduces a new 


concept and a new technology for radio. 


© 1993 Bose Corporation. Covered by patent rights issued and/or pending. JN 94411-1 


Bose patented Acoustic Wave" 
speaker technology — the reason why no 
conventional radio can match its sound. 


The Wave” radio combines an 
acoustic waveguide with a radio 
receiver to produce sound that ordinary 
radios just can’t match. Simply 
put, it allows something ve 
small to produce superb, room- 
aes come 


guide cokes to be one of der most 
significant advancements in the history 
of radio. So significant, in fact, it earned = aa 
the team of Dr. Amar Bose and Dr. =, 


William Short the prestigious national A lifetime of music enjoyment 
“Inventor of the Year” award. for only $349 ] 
Hearing i IS believing — ‘Try By the Wave" radio for 14 "- " 
Listen to the Wave® radio. You dio. You'll you love it, keep it. If not, return it for 
hear sound quality far beyond any- 1 Rl gears. Period, 


Call toll-free 
1-800-845-BOSE 


(1-800-845-2673) 


thing you’ve ever experienced from a 
conventional radio. And you'll under- 
stand why at least one belongs in 


every home. 
Only available directly from Bose. Ext. 10 | 
Order today for FREE SHIPPING 


DALE GLASGOW 


SCIENCE CSI TECHNOLOGY 


ViRTUAL REALITY 
NAVIGATING By SOUND 


WMpesearchers at the University of 
Ros at Santa Barbara are 
eveloping a personal guidance 
system that could someday. enable vi- 
sually impaired travelers to navigate 
unfamiliar territory without assis- 
tance. "The environment would actu- 
ally talk to a user walking through it," 
according to geographer Reginald G. 
Golledge, one of the developers. 


Using signals from the Global Positioning System and a head- 
mounted compass, a navigation system for the blind could gener- 
ate "virtual" sounds that seem to come from nearby landmarks. 


SEISMOLOGY 


EARTHQUAKE SENSORS 
COULD FINGER CRIMINALS 


having trouble locating the source of gunshots heard in a neighborhood 

near the western regional headquarters of the U.S. Geological Survey. 
USGS geophysicists John Lahr and Fred Fischer decided to find out whether 
they could determine the source of future gunshots, using sensors that are 
normally deployed to pinpoint the epicenter of earthquakes. 


| n the summer of 1992, the police department in Menlo Park, Calif., was 
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Golledge is working with project 
leader Jack M. Loomis and Roberta L. 
Klatzky, both psychologists, to build a 
prototype system that includes an au- 
dio headset, a head-mounted electron- 
ic compass, and a backpack contain- 
ing electronic gear. The bulky system 
could eventually be miniaturized to fit 
inside a small waist pack. 

The guidance system uses the com- 
pass and a Global Positioning System 
receiver to pinpoint a user's orienta- 
tion and location. This information is 
fed into a computer that can call up 
maps of the surrounding area. The 
maps are coupled to a 
speech synthesizer and 
virtual acoustics display, 
producing speech and oth- 
er sounds that are heard 
through the head- 
phones—but seem to the 
user to emanate from a 
nearby landmark, such as 
a bus stop. The virtual 
acoustics display uses di- 
rection and distance cues, 
like sound intensity, to 
create the impression that 
the sounds are coming 
from a precise location in 
space. A microphone al- 
lows the user to select a 
destination or add land- 
marks to the database. 

Using the system, a 
blind person could navi- 
gate across town by follow- 
ing a moving virtual bea- 
con, or by traveling from 
landmark to landmark— 
guided by stationary bea- 
cons that speak the 
names of the locations. 

The research is cur- 
rently experimental; it 
could be years before a 
feasible guidance device 
can be constructed. Such 
a device might also help 
visually impaired users 
develop better mental 
pictures of their environ- 
ments.—Gail Dutton 


an n d 


A highway bridge made entirely from composite 
materials could weigh one-tenth as much as to- 
day’s steel-and-concrete bridges. 


MATERIALS 
Piastic BRIDGE 


, lready ubiquitous in homes and 
cars, plastic is now appearing in 
| bridges. An academic-industrial 
consortium based at the University of 
California in San Diego is launching a 
three-year research program aimed at 
developing the world's first plastic 
highway bridge, a 450-foot span made 
entirely from glass-, carbon-, and poly- 
mer-fiber-reinforced composite materi- 
als, the stuff of military aircraft. It will 
cross Interstate 5 to connect the two 
sides of the school's campus. 
Hoped-for benefits include corro- 
sion resistance, earthquake toler- 
ance, and a reduction in the time and 
cost required by conventional steel- 
and-concrete bridge building. The 
project could also lead to plastic 
retrofits for ailing existing structures. 
Working with an initial $1.6-mil- 
lion grant from the Federal Highway 
Administration, a team of seven de- 
fense industry firms is collaborating 
with the university’s Charles Lee 
Powell Structural Systems Laborato- 
ry to fabricate assemblies for testing. 
The preliminary design calls for a 
60-foot-wide deck, supported by cables 
anchored to A-shaped pylons. The 
whole structure—even the cables—will 
be made from nonmetallic materials. 
Actual construction could begin in 
1996, says Powell Lab director 
Gilbert Hegemier. The eternally 
rust-free bridge could be completed 
in another year at a total cost of $55 
million.—S. F B. 


The scientists placed one sensor at a central receiving site, and four others 
at remote locations. Each sensor consisted of a small plastic box containing 
an inexpensive microphone and amplifier. The remote sensors, powered by 


batteries, radioed data to the central site, where a computer scanned the sig- 
nals from all five sensors. Whenever the sensors detected a sudden increase 


in noise, the computer recorded the arrival time of the acoustic energy at 


each sensor. A computer program called HypoShot compared the arrival 
times at the sensors to determine the source of the sound. 

“The data supplied by the acoustic network analysis can help us focus on a 
probable source of gunshots,” says Menlo Park police captain Dominick 
Peloso. The scientists did not solve any crimes, but they did demonstrate the 
feasibility of their system. 
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Its open season on savings at Kmart. 


Remington/Winchester Express 
Rifled or Super-X Rifled Slugs. 
12- or 20-gauge. Your choice. 


SALE PRICE. 2 3 8 


Mag rifled in 12-gauge. 
SALE PRICE. 3.97 


Remington Centerfire, Winchester 
puper-X. 20 rounds per package, 
Issorted bullet weights. 30-30. 


our choice. B 5 7 


veryday Low Price 
P43 Winchester, .270 Winchester, 
B08 Winchester, 30-06 Springfield, 
5 Remington, Your choice. 
veryday Low Price 10.57 
emington 7mm mag. 
veryday Low Price 13.97 


| High Veloc ity 


ELIT 


j 


—— 


Remington/Winchester Buck Shot. 
5 rounds per box. 12-gauge 00-buck 
| | or 20-gauge 3-buck, 334 powder 
Remington/Winchester Pheasant dram. Your choice. SALE PRICE. 


Load. 12- or 20-gauge in select shot | 
sizes. 25 rounds per box. Your choice. 247 


SALE PRICE. ge 99 
5 "I Express 234" 00-buck. SALE PRICE. 2.97 


Express Mag 3" 00-buck. SALE PRICE. 3.97 


J.S. Repeating Arms Lever Action 7 
30-30 Rifle. With 20” barrel, blade 2099 
ront and adjustable rear sights. : 
ardwood stock and forearm. Everyday Low Price 
odel #94 Ranger. 


ew England Single-Shot, 12-gauge 
Shotgun, with 28" barrel; 20-gauge or 
410-gauge, with 26" barrel. Your choice. 
BALE PRICE. 


Bingle Shot Turkey Gun, 12-gauge. SALE PRICE. 99.97 


lossberg 5500 12GA Automatic 2 40 97 


Shotgun, with 26" barrel. Accu-ll 
hokes consist of mod., full, and IC. 
SALE PRICE. 


Ruger 10/22 .22 Semi-Automatic 
Rifle, with hardwood stock, and 
10-shot rotary clip. SALE PRICE. 


Ammo manufacturers will vary by store location. 
Kmart 
FIREARMS AND AMMUNITION POLICY Firearms and ammunition are not sold in all stores due to local laws and ordinances. i 


Firearms and ammumhon ate sold in strict compliance 


| with federal, state, and local laws. All purchases must be On sale September 26 - October 9, 1993, at all continental U.S.A. Kmart stores except The quality you need, 


| picked up in person 


Florida, and Los Angeles, San Bernadino, and San Diego counties in California. the low price you want. 


Evans Sports Bucket. Camouflage 
tote seat with swivel top and side 
pockets for gear storage. SALE PRICE. 


1846 1 


CA DEI 


| Aladdin Rugged American Bottle. 
| 32-ounce capacity with 8-ounce cup 
and insulated liner. SALE PRICE. 


1597 
All hunting 
knives on sale. 


Imperial Schrade Hunting Knives. Model #152 Mts 
Old Timer “Sharpfinger.”’ 32” carbon | ii 
steel blade with "staglon" handle. 


SALE PRICE. 497 
Á 


20% off all other in-stock 
Imperial Schrade knives. 


mx 


Sharp Hunting Knives. 
Models #875 41/2” fixed blade 
hunting knife or the LK845 314” folding CA 
lockblade hunting knife. Both with leather 

sheaths. Your choice. SALE PRICE. 


25% off all other in-stock a 97 


Sharp knives. 


Buck Hunting Knives. Models #110 
or #112 folding lockblade hunting | 
knives. Or Model #105 "Pathfinder 
fixed blade knife. Leather sheaths 
included. Your choice. SALE PRICE 


2097 ....... 
in-stock Buck knive 


Master? Gun Lock. Adjustable to fit most trigger 
guards. 2 keys. SALE PRICED. Or Marlin Gun Lock. 
Pistol or rifle models available, 
provides combination 
lock cable for security. 


Your choice. 7 46 | 


Everyday Low Price 


camouflage. Center Focus plus case, 
strap, and lens cloth and covers. 
bs Regular price 59.97. SALE PRICE. 


ù 4 9 97 | ! : 


20% off all other in-stock binoculars. 
Choose from a wide assortment. 


Gerber Multi-Purpose Pliers. Compact unit 
features 13 tools, 100% stainless steel 
construction with a lifetime warranty. * 


SALE PRICE. 3899 


Tasco Riflescope. 4x32. 
1" tube, 4 power rifle- 
scope, fogproof. 


997 


Everyday Low Price 


3997 


Tasco Riflescope. 3x9x32D, 
3 to 9 power, fogproof, 
1” tube, 4-plex distance. 


Everyday Low Price 
Bushnell Sportview Scope. 
3x9x40, 40mm objective 


lens. Fully fogproof/ 68 


waterproof. New. Everyday Low Price 
35x10x45mm wide angle. 


Fully fogproof/waterproof. gg 


Everyday Low Price 


22 Riflescopes 4x 15D. Everyday Low Price. 7.97. 
22 Riflescope 3x7x200. Everyday Low Price. 19.97 
492 model scopes at special reduced prices 


Selected softside 
EN and hardside 
)  guncases on Sale. 


Bushnell Sportview Scope. 


E 


Black Sheep Softsided Gun Cases. 
Choose from 48" or 52". Your choice. 
For all rifles and shotguns. Available 
in assorted colors. Regular price 22.97. 


SALE PRICE. 1 997 


Field Locker Shotgun/Rifle Case. Holds rifles with 
high-mount scopes and shotguns with 30" barrels. 
Soft-case weight but durable hard-case construction. 
Lockable. Airline approved. Model #53000. 


SALE PRICE. 1797 


Field Locker "True" Double Gun Case. Model 453200 
SALE PRICE 


abinet. Solid pine, with etched 
glass. Model #306. SALE PRICE. 


me Booth 6-Gun Wooden 


Hoppe's Gun Cleaning 
Kit. Universal kits for 
rifles and shotguns. Kit 
includes cleaning rod, 
rod end accessories, 
No. 9 lubricating oil, 
patch cloths, and 
powder solvent. 

SALE PRICE. 


Champion Yellow Dome Clay Targets. 
For recreational shooting. Box of 90. 


Homak Steel Security Cabinet. 12-gun 3 | 
steel security protection and safety Everyday Low Price 
with storage areas. Model #3030. Hoppe’s Sta-Put Target Thrower. SALE PRICE. 32.97 


SALE PRICE. u 00° 
We encourage all hunters to take care © 


Savings on other select in-stock gun cabinets. oF Ene Se EMT WIE De The quality you need, 
*Guns and accessories in cabinets not included. the low price you want. 


| around for the next generation to enjoy. 


ZU) UTT AININ-StOCK iocari. clothing. 


Insulated Coveralls. 5-oz., 100% y 
polyester fill, large pockets, two-way = 
zipper with storm flap and leg ^ 
zippers. Trebark Il or Trebark. hl 
Med., Lg., XL and 2XL. 


Reversible Trebark Il to orange 
insulated vest with 6-oz. polyfill 
and workhorse poplin fabric. 

Two, 2-way and 2-welt pockets. 


Trebark Il Chamois Shirt. 6-0z., 
AB soft and comfortable. Two chest 
An i pockets with flaps, and generous cut. 


Trebark II Brush Buster Pants. 
Made of durable twill fabric, 
waterproof inner seat, inner leg 
zipper, storage pockets 


All pants styles nol available in all stores 


20” OFF 


all hunting socks, hats & gloves. 


Trebark Il Hooded Sweatshirt. 
Triple layer with thermal lining, 
90% cotton/50% polyester. 


Trebark Il Backpack. Heavy-duty 
twill construction with front zipper 
pocket and dual side pockets for 
accessories. Available in Trebark Il 
or neon orange colors. Or choose 
the Sportsman vinyl gear bag. 


Your choice. 1 + Q A 


SALE PRICE. 


E Multi-Pocket Fanny Pack. Choice 

of camouflage pattern or blaze 
orange colors. Camouflage Backpack 
(not shown). Heavy duty, water 
resistant. Your choice. SALE PRICE 


097 


Rubber Hip Boots. 10096 

waterproof vulcanized rubber. 
Insulated foot. Adjustable knee 

harness. SALE PRICE. 


2591 


Chest Waders (not shown). 
SALE PRICE. 


2997 


Chest Wader Suspenders 
Everyday Low Price. 5. 


Arctex Men's Shirts/Pants/ 
Underwear. 50% Kodei®/50% 
cotton outer with 100% bulk 
Orlon* fleeced interior. Sm., 
Med., Lg., and XL. Available 
in white top and bottom. 
SALE PRICE. 


fal 


2XL. SALE PRICE. 8.47 

Navy or khaki (not shown) top and 
bottom. SALE PRICE. 0.2 

2XL. SALE PRICE. 10.27 

15% off all other in-stock 
Thermal Underwear. 


Shooter's Safety Ear Muffs. 
Reduces noise from firearms 
use. Comfortable fit. 


SALE PRICE. 8 Q h 


Camouflage patterns may vary by state or area of the country due to local restrictions ! 
All patterns and garments are not available in all Kmart stores © 


T HUNTING On sale September 26 - October 9, 1993, at all continental U.S.A. Kmart stores except The quality you need, 


LICENSES Florida, and Los Angeles, San Bernadino, and San Diego counties in California. the low price you want. 


SPORTS 


WARM 
WHITE 


WATER 


lympic-caliber 
canoeists and 


kayakers can hone 

their skills on the 
grounds of the Potomac 
Electric Power Company 
(PEPCO) power plant 
near Dickerson, Md., 
where a discharge canol 
has been transformed 
into an artificial white- 
water course. The con- 
crete canal —Troughly 
900 feet long by 30 
feet wide, with depths 
ranging from 30 inches 
to five feet—is the out- 
let for Potomac River 
water used to cool the 
plant's steam pipes. 

John Anderson and Scott Wilkinson, two local 
recreational kayakers, conceived the idea of con- 
verting the sluiceway to a training facility and 
brought the proposal to PEPCO. "We sort of 
scratched our heads and looked at these guys and 
said, “You boys are crazy," PEPCO's Steve Arabia 
recalls, but the utility ultimately supported the idea. 

Anderson, an architect by profession, proved 
the viability of the concept by building a scale 
model with the engineering assistance of the 
Navy's David Taylor Research Center in nearby 


Strategically placed artificial boulders turned a power plant's discharge 
canal into a training center for white-water sports. 


Bethesda. To construct the actual training 
course, the canal was fitted with about 75 irreg- 
ularly shaped reinforced-concrete boulders 
weighing three to ten tons apiece. These "gum- 
drops” perturb the water flow and induce the 
surges and whirls of a natural white-water 
course. Because of heat from the power plant, 
the water temperature in the simulator is usually 
about 15°F warmer than the air, allowing 
canoeists and kayakers to train year-round. 
—Joe Clark 


SPACE 


SPACE STATION 
Re-Re-REDESIGN 


n June 10, the President's Advi- 
sory Committee on the Redesign 

W of the Space Station issued its re- 
port, which assessed the three options 
offered by NASA's own Station Re- 
design Team. 

Options A and B to some extent de- 
rive from the original concept for 
space station Freedom. Both would 
evolve over time by adding solar pow- 
er panels, living and laboratory mod- 
ules, experiment packages, a robotic 
servicing system, and other exten- 
sions to a large truss structure. 

Option C is much simpler and uses 
concepts derived from the space shut- 
tle program; its core element, a habi- 
tation and laboratory module, would 
be a large, pressurized cylinder 
launched in a single shuttle flight. 
None of the three options, inciden- 
tally, meet the cost targets that were 


0 


set by the Clinton administration. 

The advisory committee concluded 
that Options A and C are the designs 
most deserving of further considera- 
tion, but noted that potential interna- 
tional partners had strong reserva- 
tions about Option C, which would 
severely limit their participation. 

Perhaps primarily for that reason, 
President Clinton decided to support 
a scaled-down version of Freedom 
based on Options A and B—details are 
still to come—and submitted a revised 
1994 NASA budget to include $1.85 
billion for the space station. The new 
program could save up to $9 billion in 
construction costs and $18 billion in 
operating costs over the life of the 
station; this stems partly from a 30 
percent cut in the 17,000 NASA and 
contractor employees working on the 
project. 

Clinton’s June 17 statement said 
that the United States would work 
with other countries to develop the re- 
design so as to “enhance and expand 
the opportunities for international 
participation."—Arthur Fisher 


AGRICULTURE 
SCREAMING PLANTS 


'hen attacked by insects, plants 
W: a chemical “scream” that 
W summons predators to kill the 
invading pests, scientists have 
learned. 

U.S. Department of Agriculture re- 

searchers in Gainesville, Fla., identi- 
fied the elaborate defense system in 
corn plants whose leaves are chewed 
by caterpillars. Attracted by chemi- 
cal cues from the injured plants, 
wasps lay their eggs in the larvae, 
which die in the ensuing days as the 
wasp offspring nourish themselves 
off their hosts. 
The chemical "scream" is quite spe- 
cific: It is released only after caterpil- 
lar saliva mixes with the damaged 
portion of a leaf. A plant that is cut by 
any other means does not give off the 
same chemical signal, nor does an un- 
injured plant. This explains how a 
wasp can find a caterpillar in a huge 
field of corn. 

Soybeans, cotton plants, and proba- 
bly many other plants use a similar 
defense against pests, says USDA sci- 
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entist James H. Tumlinson. By en- 
hancing this natural response in 
plants, researchers might reduce or 
eliminate the need for chemical pesti- 
cides, which can cause ecological dam- 
age. For example, scientists might 
breed plants for the trait or transplant 
specific genes to amplify the chemi- 
cal’s release.—David Graham 
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(THAT'S 6 YEARS FOR THOSE OF YOU 
NOT IN THE WATCH BUSINESS.) 


Our Indiglo night-light was designed to be bright enough to see no matter how dark it is. Yet, 
under normal use, its battery only needs to be replaced every 6 years. Try INJIIDIGLO’ 
that with a flashlight. It's just $42.95. For retailers, call 1-800-367-8463. BY TIM EX 


T ! M E xX’. | T TA KM E S A LICKING A M D K E EP S Oo NM TIC K I MN Gà'. 


Price listed 5 suggested retoil. © 1993 Timex Corp. Indiglo is a registered trademark of Indiglo Corp. See instruction monval for exoct battery fife. 


AUTOMOTIVE 


RETRO-COOL 


@@taying in step with other au- 

tomakers, Volvo has already 
I phased out CFC (chlorofluorocar- 
bon) air-conditioning in its 1993 prod- 
uct line, three years before U.S. law 
requires such a move. Now, the com- 
pany is offering an air-conditioning 
retrofit package for the 1985 through 
1992 models of its 740 and 940, its 
760 turbocharged cars from 1985 to 
1990, and its 1986 and 1987 non-tur- 
bo 760s. The kit will let car owners re- 
place components in their R12-based 
systems with parts that accommodate 
the more environmentally friendly 
R134a refrigerant. 

The kit is inexpensive (about $45) 
but will require about two hours of 
shop time to install. Do-it-yourselfers 
are discouraged from installing the kit 
themselves, because the EPA regula- 
tions require that retrofits capture and 
properly dispose of R12.—Sandy Fritz 


Twin TREADS 


ichelin is experimenting with a 
tire design that incorporates 
two treads separated by a rein- 
forcing bead in a single tire. 

The tire’s central groove is designed 
to resist hydroplaning by discharging 
water. A similar idea—a pattern with 
a central gutter that splits the tread in 


An ENGINE UPDATE Fon 
THe Arra Romeo 164 


hen the three-iter Alfa Romeo 164 was | 
first introduced as a collaborative project | 


from Alfa Romeo, Saab, and Lancia, its 
V6 powerplant, originally with o single overhead 
cam, still delivered more horsepower per liter 
than most of the other two- and three-liter pro- 
duction engines. 

For 1994, the 164's three models have been 
replaced by two—the LS and Quadrifoglio. But 
what's really new is the engine. It has the same 
alloy block as its SOHC predecessor, but adds 
new alloy heads, hydraulic cam followers, and 
Bosch Motronic engine management with a 
knock sensor for each cylinder bank. And it uses 
six coils to fire platinum plugs that need chang- 
ing at about 60,000 miles. The Quadrifoglio de- 
velops 230 hp; the LS, 210 hp. 

The ZF automatic transmission is now electron- 
ic, and has modes for high performance, eco- 
nomic performance, and icy conditions. Suspen- 
sion remains fully independent, sprung by 
coils, sway bars front and 
rear, and—on the 
Quadrifoglio— 
two position 
driver- 
adjustable 
dampers. 
Antilock 
braking is 


two—is already featured in several 
production tires. 

According to Michelin engineers, 
however, most production tires do not 
need a water-evacuating, center-chan- 
nel design. Such a design, they claim, 
is best suited for ultrawide, high-per- 
formance tires. Also, a standard tire 
tread with a center channel loses much 
of its ability to discharge water when it 
becomes worn. 

Michelin's solution is to deepen the 
groove to well below the level of the 
tread and reinforce the groove with 
aramid fiber bundles. Then, even 
when the tread is worn to zero 
depth, about half of the center 
groove remains, says the company. 
The construction is not quite the 
equivalent of two tires—the body 
plies are continuous under the 
center ring, but the two tire 
crowns have separate steel belts. 
Michelin has named its new 
tire design the “Catamaran” and 
plans to introduce it in 1996. 


The Catamaran tire's central groove 


extends below the level of the tread. 


: Alfa's new 164 engine features an all-alloy 
cylinder head and block. 


: standard and rather objectionable—as with 

: Corvettes and a few other cars, it’s far too no- 
: ficeable and makes maneuvers at the limits of 
: fire traction especially dicey. 


The front electric window switches are now on 


: the door grab handles—a dubious change since 
: the switches are small and uncomfortable to 

: use. Switches for the rear-door windows are on 

: the revised instrument panel. 


| was disappointed only with the norrtrans- 


| portation aspects of the car. But if | wanted only 


transportation, | probably 
wouldn't look at an 
Alfa.—Len Frank 


New CORVETTE APPROVED 


Corvettes demise in the wake of 
GM’s cost-cutting programs, 
Chevrolet has announced the next gen- 
eration of the sports car, due in 1996. 
After decades of speculation that 
the Corvette will switch to a mid-en- 
gine layout, insiders now report that 
the car will retain its front engine and 
rear-drive format but will include a 
rear-mounted transaxle connected to 
the engine via a torque tube. 

The car will include numerous 
pieces that are also in the Camaro (to- 
days Camaro uses a Corvette engine 
and transmission), but not as part of 
the distinctive chassis. 

The composite body—another im- 
portant piece of Corvette’s identity— 
will be retained. The Corvette was one 
of the first cars to successfully use 
such a body; the car is currently con- 
structed with a structural space frame 
that uses composite body panels. 
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Wuy USE VALVOLINE? 


Or ALL THE LEADING 
Motor OILS, 
IT'S THE #1 CHOICE OF 


INDY 500 CHIEF 
MECHANICS, 


DAYTONA 500 CHIEF 
MECHANICS, 


BajA 1000 MECHANICS, 


NHRA MECHANICS, 


AND SCCA MECHANICS 


Fon USE IN THEIR 
RACE CARS, 
AND THEIR Own Cars. 


ANY More QUESTIONS? 


PEOPLE WHO KNOW 
USE VALVOLINE 


VALVOLINE INC. A SUBSIDIARY OF ASHLAND DIL. INC. 
Ashland (F5 LEXINGTON, KY 40509 © 1993 


AUTOMOTIVE ' 


Miore POWER 
Fon Honpa’s 
New Accorp 


| gi, Japan, research and development center, 

| isa refined upgrade of Honda’s highestvol- 
ume model. The package includes numerous im- 
provements in smoothness, steering, and road 
feel, a pleasingly sportier exterior and interior 
styling, and dual air bags. 

The new 130-hp, 2.2-liter, 4-cylinder engine 
delivers 5 hp more than the current Accord. We 
also had a chance to drive—but not look at or 
learn any details about—a very smooth V6 err 
gine that will be introduced late next year as a 
1995 option. 

A redesigned intake tract raises the output of 
the motor of the base model with no increase in 
fuel consumption. The hotter EX motor yields 
145 hp, using yet another version of Honda's 
VTEC variable-valve-timing-andHift cylinder head. 


Ts 1994 Accord, rolled out at Honda’s Tochi 


four-speed auto- 

|. Matic transmis- 
sion, which re- 
duces gear 
hunting and un- 
wanted upshifting - 
on hilly roads, and 
an optional, new- 
generation ABS - 
with faster re- 
sponse time and 
less kickback at 
the brake pedal. 
Robust tubular 


: door beams bring the car up to the governments. - 
. 1997 standards for side-impact collision protection. 


Though the new Accord accelerates at the 


. same rate as the current model, test-track driv 


ing with preproduction cars showed improve- 


. ments in steering finesse, road-shock isolation, 

. and controllability—particularly over rough 

: pavement. The sensible interior design, control 

: layout, and large instrument faces make sitting 
: in this driver's seat appealing. 


Honda redesigned manufacturing processes 


. and hundreds of parts to achieve these gains 

. without adding appreciable weight to the car. 

: The company also says new Accords will go on 
: sale without an increase in the $15,000 to 

.. $22,000 price range of the current models. 

: —Stvart F. Brown 


At low engine speeds, the intake valves are sepa- d 


rately opened to different degrees, inducing a 
swirl effect, as in the Civic VX engine. Then, be- 
tween 2,300 and 3,200 rpm, actuation of the 
intake valves is mechanically switched to a high- 


lift, long-duration cam lobe—4ike the more pow- 3 


erful Civic Si engine’s—which opens both of the i 


valves together. The payoff, Honda says, is 3.6 
percent more power than the 1993 Accord EX, 
with 8.5 percent better fuel consumption. 

Other changes in the 1994 Accord include a 
"gradeJogic" program in the chip controlling the 


ith a driver’s-side air bag al- 
Wy ees a standard feature on 

most cars and light trucks, and 
with passenger-side air bags growing 
in popularity, this safety feature con- 
tinues to be refined and developed. 
Cadillac, for example, is introducing 
an oversize bag on the passenger side 
large enough to accommodate a center- 
seat passenger as well. 

Chrysler is using a few hybrid in- 
flators that combine compressed gas 
with pyrotechnic inflators; this, they 
say, will deploy the bags more effec- 


: The new, restyled Accord instrument pad is 
` sporty, easy to read, and efficient. 


tively. Chrysler also is shifting its 
minivans and some light trucks to a 
modular package that can be easily re- 
moved for servicing. 

A pressure-sensitive surface on the 
air bag allows the return of the horn 
switch to the center of the steering 
wheel on some new models; other cars 
achieve the same effect by “floating” 
the sensitive air-bag assembly directly 
over the horn switch. 

While a few manufacturers are 
switching to solid-state inertial: sen- 
sors that promise greater reliability, 
Breed Manufacturing, a major suppli- 
er of air-bag sensors, now says it has a 
workable, self-contained air-bag sys- 
tem that is a one-piece installation in 
the steering column. 
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VALVOLINE'S “10 MOST WANTED CARS SWEEPSTAKES” 


ONE PERSON WILL WIN ALL 10 CLASSIC | \\ | | / giving away in the sweepstakes, and 
CARS. They're valued at $300,000 and w a y ] j! f R? A / they're yours when you buy one case of 
^. + 
Y y | / 


they could all be yours. Just enter = 7 quality Valvoline motor oil or have two 


Valvoline's “10 Most Wanted Cars =., d > SE". Vir professionally installed oil changes using 
Sweepstakes." Stop in at any participat- Im /— i Bert Valvoline (add $3.00 postage and han- 
= 
ee 


dling). Valvoline is the #1 choice of top 
racing mechanics, for use in their race 
cars and in their own cars. So head down 
to a participating retailer or installer 
today and enter the coolest sweep- 
stakes ever. And pick up some quality 


ing retailer or installer to enter. (No pur- 
chase necessary. Void where prohibited, 
restricted or taxed by law. Must be 18 
years or older. Entries must be received 
by Nov. 22, 1993.) 


WE'RE ALSO GIVING AWAY MINIATURE 


v4 


COLLECTABLES OF ALL 10 CARS. Itane Valvoline motor oil while you re at it. Mail 
Even if you don't win, you can collect these classic = in offers end November 15th, so what are 
cars. They're replicas of all the cars that we're you waiting for? Burn rubber. 


PEOPLE WHO KNOW USE VALVOLINE” 


VALVOLINE INC. A SUBSIDIARY OF ASHLAND OIL, INC. Ashes & LEXINGTON, KY 40509 ©1993 | 
Full details are available at participating Valvoline retailers. 


7^5 TOYOTA 4x4 
XTRA CAB 


FORD RANGER 
4x4 SUPERCAB 


Curvy S-10 
4x4 Maxi Cap 


Axailable 
5.0L V-6 EFI 


Available 
4.0L V-6 MPI 


Available 


4.3L V-6 CPI 


Horsepower/Torque 


Towing 


72.5 cu MAT? cu ft No driver's airbag 
No 4-wheel ABS 


75.0 cu ft/55.3 cu fi No driver's airbag 
No 4-wheel ABS 


74.0 cu f1/39.9 cu ft No driver's airbag 
Avail. 4-wheel ABS 
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NEW DODGE 


A DIVISION OF THE CHRYSLER CORPORATION 


AUTOMOTIVE 


BY DENNIS NORMILE 


azda Motor Corp. will put hy- 
Misses rotary-engine- 

powered cars on American 
roads by 1995, but don't run to the 


nearest dealer to place your order. At - 


the outset, only a limited number of 
these vehicles will be tested in se- 
lected corporate or government 
fleets. 

Mass production of hydrogen-pow- 
ered cars is still decades away. But 
the move to fleet testing shows how 
tantalizingly close to practical use 
the technology has become. Mazda 
research engineer Toshiro Yagi be- 
lieves the hydrogen-fueled engines 
can match the drivability, safety, and 


is extending the one-tankful running 
range, now about half that of gas- 
powered cars. 

Hydrogen’s compelling advantage 
is practically no hydrocarbon or car- 
bon-oxide emissions. Trace amounts 


of both pollutants result from burning 


The fuel system consists of a series — 


of hydride-filled tubes stacked in 
the trunk (below). A cross section 
shows the hydride powder (right). 
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. engine oil, and the engine does pro- 
. duce nitrogen oxide. But Mazda 
-claims that adding a small catalyst 


brings emissions to California's ultra- 


low-emissions levels. “The target isa. 


zero-emissions vehicle,” Yagi says. 
Mazda's latest hydrogen test bed 


| isa Miata with a modified version of. 


the 1,300«c, two-rotor engine used 
in the Mazda RX-7 sports car. The 


. hydrogen-fueled version generates 

. 118 horsepower and 121 pound 

. feet of torque. That compares favor- 
` ably with the 120 hp and 101 

. pound-feet of torque generated by — : 
. the 1,600-cc, four-cylinder DOHC en- ` 


gine mounted in production Miatas. 
Mazda has also improved the met- 


- akhydride storage tank, which uses a. 
. powdered metol olloy to absorb and 
. hold hydrogen in a safe state. The 
power of gas engines. One challenge - 


Mazda's new hydrogen-fueled rotary engine is installed in an experi- 
mental Miata. It produces about the same power as the 1.6-liter 4-cylin- 


Y a 


: material is now so durable that it 
-should match the life of the car. 
Forming the new tank are several 

: tubes, stacked like so many logs in 
. the Miata’s trunk. Within each tube 
_ is a grid of cells for the metal hydride - 
and tiny pipes for the heating and 
. cooling water. | 
But the complicated tank still push- : 
: es up cost. Yagi says Mazda's aim is. 
: fo lower the initial price of a hydro- 

- gen car to 50 percent more than a 

| - comparable gas car. This would give 


Ew 4 


. der engine normally used to power the sports car. 


— X 


. these vehicles a great advantage 

_ over electric cars, which are expected 
. to be three to four times as expen- 

. Sive OS gas cars. 


For consumers, safety is likely to 
be another concern. According to Yo- 


. gi, tests have shown that even if the 
. hydrogen tanks rupture, only about 


] to 2 percent of the hydrogen es- 


capes from the metal hydride. This 

. small amount quickly disperses in 

. the air so that combustion is very un- 
- likely, he says. 


The biggest challenge to the com- 


- mercial introduction of hydrogen 

| - cars, however, is developing the in- 

|. frastructure needed to produce and 

. distribute hydrogen. One reason 

. Mazda plans to do its fleet testing in 

ME the United States is that hydrogen is 
$: more widely available there than in 

. Japan. 


Despite the obstacles, Mazda 


: views the development of alterno- 

"| - tive-fuel vehicles as inevitable. 

B Tokanori Minami, Mazda's head of 

- research and development, says pol- 

- lution and dwindling supplies of fos- 

- sil fuels will force the adoption of al- 

: ternatives. "We have to change our 

: energy sources," he says. And Maz- 

. da intends to lead the way. 


AIR FILTERS 


LIFESPAN QUESTIONED 


simple: Remove it and look at it. 

But this unscientific method often 
leads to premature replacement and 
unnecessary expense. Besides, say en- 
gine designers, a slightly dirty air fil- 
ter can actually do a better job than a 
clean one. 
. One solution to the problem of test- 
ing is the Filter Minder, which mea- 
sures the pressure differential across 
the filter. Originally introduced on 
heavy-duty truck engines, for which 
air filters are both expensive and criti- 
cal, the device will 
be installed on 
1994 Dodge Ram 
pickups with the 
Cummins turbo 
diesel option. 


T: usual test for a dirty air filter is 


Pressure 
differential 
translates to 
filter life. 


Ford is also considering having the 
Filter Minder installed on its heavy 
pickup engines. 

The Filter Minder, from Engineered 
Products Co. of Waterloo, Iowa, is a 
small, clear plastic canister with a 
spring-loaded piston that responds to 
changes in vacuum pressure. The pis- 
ton is racheted to lock at the maxi- 
mum pressure differential—normally 
at full-throttle acceleration. A simple 
color code indicates whether the filter 
is clogged to the point that it inter- 
rupts air flow. 


ALTERNATIVE FUELS 
SOYDIESEL? 


uto pioneer Henry Ford's fascina- 
tion with soybeans led to experi- 


ments with soybean-based car 
bodies. Now the University of Cincin- 
nati and the Cincinnati transit author- 
ities are testing "Soydiesel," an alter- 
native fuel that may reduce bus 
emissions and requires only minor 
modifications to the bus engines. 

Early studies indicate that a blend of 
soybean oil and regular diesel fuel 
helps lower particulate emissions and 
sulfur dioxide—a culprit in the forma- 
tion of acid rain. According to the stud- 
ies, a blend of about 30 percent soybean 
oil and 70 percent diesel fuel is a cost- 
effective way to reduce emissions. 


Does Your 


Garage Door Opener - 
ave AWeak Link? 


-Ifyou’re stuck with a chain drive opener, you know the 
M answer. Chain drives rely on a noisy, greasy, slack chain 
? with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie" Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie’s 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie's 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every 1993 model Genie meets or 
exceeds the strict mandates of The Consumer Products Safety Act. AS 
And every Genie has earned the UL? Mark of Safety. i n 

Easy Installation. Follow the step-by-step illustrated S S 
instructions. We even have a how-to home video and a toll- S 
free HELP hotline. Or you can just call an AI ROT. , E S 
Genie Professional to do the Job. 4 

For the name of your nearest Genie dealer or 
Professional Installer, call 1-800-87- GENIE. 
In Canada, call 1-800-654-3643. 


GEÑIE 
Built ForA Lifetime. 
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GXL Series 


©1993. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 
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CHEVY"S 
New $-10 
PICKUP 


f^" hevrolet's S-10 
. compact pickup and 
the Sonoma, its 


GMC sibling, combine a 

new aerodynamic body, 

stiffened frame, and re- 

vised suspension for a: 

new generation of small 

trucks. This is the first 

| ground-up renovation of Chevrolet and GMC's 
compact pickup line since it was introduced in 

1982. The two- and four-wheeltrive trucks will 

be available in standard and extended-cab ver- 


sions. Next year, the new frame and chassis will : 
: gine to two 4.3diter Vé engines that produce 
. 165 hp or 195 hp. 

The more contoured body styling adds stiffness. 
. standard; four wheel ABS comes standard on 

. the 4.3-liter V6 versions. The latter eliminates 

: the most common complaint about rear-axle-on- 
: |y systems—that the two-wheel system must 

: be disengaged when the vehicle is in four wheel 
. drive, which defeats its whole purpose in snowy 
: conditions. 


serve as underpinnings for the S-10 Blazer 
sport utility as well. 


to the body panels for a tighter structure and re- 
duced rattles. The modernized interior is more 
functional, and has easier-to-read gauges. Ride 
quality has also been improved by more precise 
steering. Suspension compliance shows vast im- 
provement, even in rough off-road conditions. 
The series includes seven chassis packages 


: with various spring rates and shock /sway bar 
: combinations—enough to meet virtually any 
' fide and loading demands. The selection of en- 
; gines is unusually broad for compact pickups, 


ranging from a 2.2-iter, 1 18-hp 4-cylinder en- 


An anti-lock braking system on the rear axle is 


GASOLINE 
CLEAN AND GREEN 


host of recent products touts 
clearness as a badge of ecological 


correctness. For the past 78 


years, however, Amoco has quietly 


produced a clear gasoline that the 
Chicago-based company only recently 
discovered is better for the en- 
vironment—and for car engines—than 
ordinary amber-colored fuels. 

Consumers knew Amoco' original 
1915 concoction, distributed in the 
East and the South, as “white gas.” “It 
was mostly a novelty" says Amoco 
spokesperson Jim Fair. But when the 
company ran its new-generation Crys- 
tal Clear Amoco Ultimate through a 
series of emissions tests last year, it 
found that tailpipe hydrocarbon emis- 
sions were up to 13 percent lower than 
the emissions from comparable high- 
test fuels. 

The removal of polynuclear aromat- 
ics (PNAs) from the gasoline makes it 
clear. And according to Amoco, this al- 
so enhances an engine's lifespan, since 
PNAs have been implicated in intake 
valve deposits.—S. F 


Lots of plugs can 
This one started a 


31993 Robert Bosch Corporation, Sales Group. The Bosch name and symbol are registered trademarks. 


How A Poruou Forms 


| has ever suffered a whacked Po EI 
alignment, damaged shocks, or o c Ee S M S —— 


even a broken suspension arm be- 
cause of a pothole. A Purdue physi- 
cists computer simulations may lead 
to a new understanding of how these 
fanny-jolting depressions form—and 
how to stop them. 

Recently, Richard Cushman's com- 
puter has taken him on a voyage into 
the world of vicinal water—a su- 
perthin layer of water that accumu- flows upward, 
lates under roads. When the tempera- causing ice to grow. 


STEVE STANKIEWICZ 


ture of a street surface drops below When the ice melts, there's See Or WATER 
freezing, Cushman explains, any nothing to hold up the road. 

pockets of water just below that sur- Hence, potholes. 

face naturally solidify to form an ice 

“lens.” Curiously, this causes more wa- The best way to dodge this mess is layer, where it would prevent ice— 
ter to flow up from deep underground, to build roads with excellent and potholes—from forming. 
producing a wet film barely ten drainage, but that’s not always prac- Cushman won't reveal what sub- 
molecules thick underneath the ice. tical in low-lying or urban areas. So stances look promising, because "the 
As viscous as molasses, this vicinal Cushman has embarked on a ten- solution to this problem is worth a lot 
water slowly causes the growth of a year project to boldly seek an envi- of money." He's not kidding. According 
subterranean chunk of ice. When the ronmentally safe chemical that could to some estimates, pothole repairs 
ice melts, it leaves a void, and the bot- be squirted where no chemical has cost $5 billion to $6 billion every 
tom drops out from under the street. been squirted before: into the vicinal year.—Robert Langreth 


When Bosch Platinum was first 
introduced, it revolutionized the 
entire spark plug industry. 

It's still the only spark plug of its 
kind with a 99.9% pure platinum 
= 7*5 center electrode engineered into a 
Bosch Platinum is the only unique extended insulator design. 

A sts dea betas wi The results are quicker nde 

just the tip like some other | i i 

spark plugs. We guarantee smoother acceleration and improved 
youll fare den fuel efficiency. That's why we say if 
you don't feel the difference Bosch Platinum makes 
in your car, we'll pay for the plugs. 

And right now when you buy a set of Bosch Platinums 
at a participating retailer, you 
| can get a 25€ rebate per plug 

and a chance to win one of ten 
| ! rt r free trips to the Bob Bondurant 
| E School of High Performance 


Driving. See store for complete 


revol ut IO nN details. So get a set of Bosch Platinum Spark Plugs. 
À | | iff It could revolutionize the way your car performs. 


For the Bosch retailer nearest you, (3 oaii D S «3 S T I 
call 1-800-882-8101. The Ultimate Spark Plug 
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Your air can be | 
20 times cleaner. 
The Filtrete Clean 
Air Filter from 3M 
is electrostatically 
charged. It doesn't 
simply actasa 
screen; it acts like 
a magnet, attract- 
ing and trapping 
microscopic parti- 
cles that would 
blow through an. 
ordinary filter. Let 
3M filter your air 
and you'll breathe 
a little easier. 


THE FILTRETE CLEAN AIR 
FILTER FOR AIR CONDITIONERS 
OR FURNACES REMOVES 9794 
OF THE ALLERGY-CAUSING 
DUST, POLLEN, AND MOLD 
CIRCULATING IN YOUR HOME 
RIGHT NOW. AND FROM 
SEPTEMBER 26 THROUGH 
OCTOBER 9, IT’S ON SALE 

FOR JUST $9.99. 


® 


THE QUALITY YOU NEED, 
THE LOW PRICE YOU WANT. 


at 250 words per A film summary is 


minute on a steno- S. viewed on a StarSight 
graphic keyboard at- WEE: b 2a MIN screen (left); TV 
tached to a comput- PSI NA tuedupur Guide On Screen 
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ELECTRONICS 


CAPTIONING Cou» Br A 
Boon To Many VIEWERS 


my law, closed-captioning decoder 
chips must be built into all new 
TVs with screens measuring 13 
inches and larger. But not only the 
hearing-impaired are benefiting. Oth- 
ers—such as those studying English or 
children learning to read—are discov- 
ering the value of having a program 
transcript running across the bottom of 
the screen. 

Creating the closed captions is a 
time-consuming art. Prerecorded 
shows, such as a one-hour daytime dra- 
ma, might require 15 hours of work 
from a professional captioner. The 
evening news or other live broadcasts 
are even more difficult. “As a newscast- 
ers words are spoken, someone in a 
studio, in real time, types phonetically 


3. TV SET DECODES CAPTION AND | 
DISPLAYS TEXT AT BOTTOM 
OF SCREEN. 


1. OPERATOR 
TYPES 
TEXT INTO 
COMPUTER. 


IS SENT VIA PHONE LINES 
BROADCASTER AND EMBEDDED 
IN THE PROGRAM SIGNAL 


um HT m 


tional Captioning In- 
stitute (NCI) in Falls 
Church, Va. The key- 
board creates phonetic impulses that 
are downloaded into the computer, 
where translations are made and fed 
over a phone line. That data is embed- 
ded into the television signal, and with- 
in three seconds after the words are 
spoken, they appear as part of a contin- 
uous scroll at the bottom of the screen. 
The captioned programming is of- 
fered by all major networks and cable 
stations. The "caption ready" capabili- 
ty, however, raises the cost of a TV 
about $20. Optional features include 
the ability to change the colors of the 
characters, italics, and a combination 
of upper- and lowercase letters. One 
manufacturer is offering a special 
videocassette recorder that routes text 
directly to a printer or personal com- 
puter. The Caption Writer VCR ($995) 
from Instant Replay in Miami could, 
for example, enable you to tailor your 
word processor's search function as an 
electronic clipping service for news 
programs.—Marcelle M. Soviero 


Text is input and broadcast in synchronization with the audio portion of a prerecorded show or within 
seconds of a live broadcast. A caption-ready TV set is needed to display the text. 


STAR TREK: THE NEXT GENERATION = AND © COPYRIGHT 1883 PARAMOUNT PICTURES CORPORATION. ALL RIGHTS RESERVED. 


PHOTO COURTESY OF THE CAPTION CENTER/WGBH. 


Parental 

Lock 
Parental Lock Code: 
Clear Parental Lock Code: 


A ES 
DM P 


L———— 


[Clear 


You can change your Parental Lock access code by typsng 8 
à new {digit number. 


EASING CHANNEL 
GLUT ANGST 


ith the era of 500-channel 
television approaching, the 


notion of lingering even five 
seconds per program to see what’s on 
adds up to nearly 42 minutes of chan- 
nel-flipping drudgery. That’s one rea- 
son several subscription-based, on- 
screen guides are being rolled out. 

An electronic program guide serves 
as a filter to show you listings that ap- 
peal to particular tastes, such as 
sports, situation comedies, or chil- 
dren’s shows. It may also enable you 
to change the channel by simply high- 
lighting a title by remote control and 
pressing a go-to button. 

TV Guide On Screen of Englewood, 
Colo., which is testing its system in 
the Denver area, includes a parental 
lock that can be used to block any 
movie rated R or higher. It will also 
enable you to confirm pay-per-view or- 
ders only after a password is entered 
so that children, for example, won't be 
able to run up extra charges or order a 
program without parental approval. 

Unlike TV Guide On Screen, Star- 
Sight Telecast (formerly InSight Tele- 
cast) of Fremont, Calif., enables you 
to program your VCR by pointing at 
the on-screen listings. StarSight list- 
ings are already being inserted in the 
vertical blanking interval—the area 
sandwiched between picture frames— 
of PBS signals. A future version of 
StarSight will copy listings to the be- 
ginning of each tape and index them 
so you can find a program quickly. 

The StarSight decoder will be built 
into some of Zenith's TV sets with 
screens measuring 27 inches and 
larger beginning this fall. Subscrip- 
tions to either service are expected to 
cost between $3 and $5 a month. 
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ELECTRONICS 


Qo A COURT ORDER GOES TO TWO THIRD PARTY AGENCIES, WHICH LOOK UP THE 


ENCRYPTION 


TAPPING 
THE CODE 


BY MARK D. UEHLING 


he White House is an unusual 
I birthplace for a computer chip. 

Bill Clinton himself decided that 
the U.S. government will promote a 
new encoding chip for communica- 
tions. The chip, based on what was a 


top-secret federal code, could end the 


kind of unauthorized telephone 
eavesdropping that so embarrassed 
Prince Charles earlier this year. The 


chip will also expedite legal wiretaps. 


"Once you accept the fact that law 


enforcement has to do its job, this is — 


a good solution,” says Dennis 
Branstad, a top computer program- 
mer at the National Institute of Stan- 
dards and Technology (NIST). At 
least one phone manufacturer and 


one customer—AT&T and the feder- - 


al government—will use the chip. 


NIST is also exploring ways to make 


the technology available through 
telephone companies. Soon you 


might be able to add encryption ser- 
vice to your monthly bill as easily as. 


you can call-waiting. 
Clinton's crypto-chip, called Skip- 
jack, is a response both to rising lev- 
els of corporate espionage and to 
the encryption systems now being 
used by criminals. Encryption sys- 
tems are time-consuming for police 
to unscramble; a new standard chip 
will likely make listening in easier. 
The Skipjack chip Washington de- 
cided to declassify is an improved 
version of its aging Data Encryption 
Standard (DES) ["Cracking the 
Code," Jan.], which protects sensi- 
tive information in everything from 
crop reports to automatic tellers. 
Compared with DES, Skipjack's algo- 
rithm has twice as many rounds of 
scrambling and a considerably longer 
key number (with which the mes- 
sage data is interwoven). There are 
72 quadrillion different keys with 
DES; Skipjack would require an il 
licit eavesdropper to test 16 mil- 
lion times that many before de- 
ciphering a scrambled call. | 
Originally called the Clipper 


Controversy surrounds the 
Mykotronx chip. 
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3 Chip, Skipjack was designed by a 


- electronics contractor, Mykotronx, 

. which received a classified formula 
. from the National Security Agency 
- (NSA). "They came to us with a 

. neat equation and said “Here you 


. munications." The company sells 


. croscope, no one has yet been able 


FAMILY KEY 


"0100011010" 


| € THE CONVERSATION (BLUE) BECOMES A STRING OF 
15 AND 05 THAT IS GIBBERISH TO OUTSIDERS. 


a) A SIMULTANEOUS TRANSMISSION (ORANGE) 
i ENGINEERED FOR POTENTIAL LAW ENFORCEMENT 
USE CONTAINS THE SERIAL NUMBERS OF THE 
NCRYPTED WITH THE FAMILY KEY, 
A SET NUMBER THAT APPLIES TO ALL CHIPS. 


- to divine the Skipjack chip's secrets. 
- Still, outside observers are hardly 

- convinced that the new chip is se- 

- cure. Unlike all published encryption 
- formulas, including DES, Skipjack is 

- secret and is being evaluated only by 
- academics with security clearances. 


small Torrance, Calif.-based defense 


- go,” says John C. Droge, a vice - Programmers suspect that the NSA 
president at Mykotronx. "The gov- _has left itself one method to deci- 
- ernment is using it for its own com-  : pher Skipjack's messages—and 


. enough," says Lance Hoffman, a 

. professor of computer science at 

` George Washington University, who 
. attended a recent federal hearing on 
the subject. "More than 85 percent 
of the comments were hostile or 
skeptical." 

For starters, some engineers cal- 
culate that the chip would run 3 to 
16 times slower than existing DES 

technology. There would be no audi- 
ble delay as two callers chatted on 
the telephone, but a slow chip could 
be incompatible with the high-speed 
electronic networks that are envi- 
sioned as part of the coming “infor- 


features. Even with an electron mi- 


Law enforcement 

an encrypt 
through the concurrent use of two decoding 
keys held by two public organizations. 


HIPS’ SERIAL NUMBERS AND FURNISH THEIR UNIT KEYS. 


"Let's blow up the bank" 


sonnel could eavesdrop on 
conversation or data stream 


mation superhighway." Other ex- 


- perts argue that cleverness, not bat- 
. feries of supercomputers, could 


thwart the system. Donald Alvarez of 


. Princeton University, for example, 


wonders about hackers or law en- 
forcement officials breaking the code. 
By the summer, as the govern- 


. ment continued to promote the tech- 
. nology, two dozen members of the 

. that hackers or criminals will discover - 
- chips to the Pentagon and NASA and © another. "They still haven't told us 
- takes pride in its tamper-esistant 


Computer and Business Equipment 


. Manufacturers Association joined the 
- Electronic Frontier Foundation in rais- 
. ing concerns about the plan. Adds 

. Dave Banisar, a policy analyst at 

- Computer Professionals for Social Re- 
- sponsibility: “We don't trust what 

- the intelligence agencies do, because 


they have their own agendas, and 
we're not sure that what they've 


. chosen is the best way to do it." 
. Whether or not Skipjack chips are as 


widely adopted as DES, critics fear, 
the NSA may someday persuade 


. Congress to ban alternative coding 

. Systems. That might leave 

- Mykotronx with the only legal en- 

. cryption in town. 


JARED SCHNEIDMAN DESIGN 


SURROUND SOUND 
Goes DIGITAL 


ers to set off aural ka-blams be- 

hind the heads of unsuspecting 
moviegoers is itself about to explode. 
Surround sound is now going digital. 
“Batman Returns” was the first film 
released in Dolby Stereo Digital, 
known as SR-D (spectral recording- 
digital). More recent entries include 
everything from the sublime (the Tina I 
Turner bio-pic "What's Love Got to Do 
With It") to the ridiculous (*Jason 
Goes to Hell: The Final Friday"). At a 
recent trade demo in Chicago, SR-D 
wowed even press cynics with its 
clarity and realism. 

The new system has several advan- 
tages that its analog predecessor 
lacked. Each channel is discrete—the 
center and rear channels are not de- 
rived (or “matrixed”) from the front 
left and right. Rear channels are sepa- 
rate in SR-D, rather than duplicated 
from a single monaural rear channel, 
and they have full-frequency re- 
sponse, whereas analog Dolby lops off 
highs at seven kilohertz in the rear. 
And the digital encoding fits in the rel- P | 
atively scratch-free area between the If you're from a small town, drop us a line and tell us about it. 
sprocket holes on a film print, where it 


is read by an optical scanner piggy- IN THE SMALL TOWN of Lynchburg, 


backed onto the projector; there’s no l 
need for magnetic striping, which de- | "lennessee, nothing seems to change but 
teriorates with use. 
High-end audiophiles might argue the seasons. 
that being digital is no virtue in itself. 
But aside from a trace of high-fre- 


quency hardness-a better digital-to Folks spend easy October evenings on the porch 
analog converter would have helped | like they always have. The conversation is 


the sound was excellent, with more 


accurate highs and lows and stronger | l; r? PEN zx : 
ies and lows and stronger | much like it's always been. And over in 


Like the system it replaces, Dolby Jack Daniel’ S Hollow, we still make | E 


T: process that enables filmmak- 


Tes E earn Ua i ee as MEME ED : 


oc ts 


Stereo Digital feeds three speakers in 


front, two or more in back, and asub- | our "Tennessee Whiskey in the very 3I 

woofer channel (Dolby cutely calls this fe 

a “5.1-channel” system). Dolby SR-D | manner our founder perfected — the ; 

has already been used to exhibit more . : j 

than two dozen films. The Zoran | Way Our friends have always liked 

Corp.’s chip for SR-D home products | , f | ' "111 

should be ready in a year. - it. A sip, we believe, and you'll be 
Sony is also toying with digital sur- | d h | nl h " h + 

round. Five theaters in New York and | glad the only thing changing 

Los Angeles have shown "The Last Ac- h , | f | 

tion Hero, from Sony-owned | Mere is the color of the trees. 


Columbia Pictures, in Sony Dynamic 

Digital Sound (SDDS). More theaters | D ; 

with SDDS capability will be added in SMOOTH. SIPPIN 

1994. The eight-channel system TENNESSEE WHISKEY 
spreads five channels across the front 


soundstage (versus Dolby SR-D’s 


hr ding t : an h. Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
t ee), ad 8 two um back d a sub Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
woofer.—Mark Fleischmann 


Placed in the National Register of Historic Places by the United States Government. 
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CHECK READERS 


WHEN MUTILATED CHECKS 
ARE W 
y mimicking the human brain, a 
special chip created by a small 


'ELCOME 
Be: company can be used to 


read and decipher the account num- 
bers on even deformed checks, en- 
abling store owners to verify balances 
before it’s too late. To do this, the I- 
1000 Neural Eye Chip from Synaptics 
in San Jose, Calif., combines image 
sensing and character recognition. 
Although other companies have pro- 
duced electronic check readers before— 
using conventional computer technolo- 
gy—they' ve met with little success. 
The major snag has been that account 
numbers are often obscured by rips, 
folds, smudges, or colorful images, 
which confuse the devices' computers. 
To overcome this difficulty, Synap- 
tics’ founders Carver Mead and micro- 
processor pioneer Federico Faggin 
modeled the I-1000 on the brain's 
synapses and neurons. Unlike tradi- 
tional computers, neural networks can 
"learn" from experience and reach 


TOM WHITE 


conclusions 
- based on 
. partial in- 
. formation. 

Thus, the I- 
1000 can 
distinguish 
“8” from “9” 
. even if the 
' ink is partly 
smeared. 
-i When a 
|! 29" store clerk slides a cus- 

tomer's check through a slot in a 
reader built around the chip, a "silicon 
retina" on the I-1000 converts patterns 
of light from the check into electric sig- 
nals. These signals then zip through 
the I-1000's neural networks, which 
deduce the correct account number 
99.8 percent of the time, according to 
tests conducted by Synaptics. Finally, 
the device dials the bank to confirm 
the account balance. The I-1000 chip is 
the heart of the Onyx Check Reader 
being sold by VeriFone in Redwood 
City, Calif. 

Synaptics hopes that future versions 
of the I-1000 will be able to read not 
just account numbers but almost any 
written pattern.—Robert Langreth 


ComBis Move 
intro THe Home 


Or a speciality product for office and 


training use, TV-VCR combinations (“com- 


' bis") are increasingly finding a place in 
America's kitchens, bedrooms, and even living 
rooms. The alHin-one units are convenient be- 


M 12,329 
910718 
10,119 


i^ BEN eee 


662 


: cause there are no cables to connect, and their 
relatively small footprints make them ideal for 
. fitting into tight spaces. 


Newer models can readily serve as your pri- 


. mary set, since screen sizes have now become 
- larger. Panasonic and Philips each sell two new 
. TV-VCR models with 20-inch screens, for exam- 
: ple. The VCRs have been updated, too. Sam- 

. sung's latest model sports four video heads for 


better slow-motion 

playback, on-screen 
recording, and a 
help mode. 

The price of many 
TVACR models has 
dropped below 
$500, which, cou- 
pled with their 
more modern 


count for a 40 per- 
cent jump in. combi 
sales last year. 


"DT IE E Nearly a million TV- 


VCRs were sold in 

© 1992, according to 
-» the Electronic Indus- 
tries Association, 
and that number is 
- expected to rise this 
| year——Christopher 
- O'Malley 


Music 
TEACHER In A Piano 


t's the kind of piano instructor we all wish 
|e had: infinitely patient, doesn’t both- 

er with scales, and won't rap your knuck- 
les if you fail to keep your fingers curved. 
Beginning pianists learn specific tunes on 
Technics’ Self-Study Digital Piano by hitting 
the keys indicated by red lights on its cabi- 
net, in follow-the-bouncing-ball style. 

| selected “Moon River.” A polite female 
voice and the LEDs took me through nine 
programmed lessons, teaching the tune 
phrase by phrase. First | practiced the 
melody with the right hand, then the chords 
with the left, and finally | attempted both 
together. Less than an hour later, | could 
play this classic Mancini song like a well- 
grounded beginner. 

One drawback is 
that, unless 
you next 
learn to read 
music, you 
are limited to 
the pro- 
grammed 
tunes. 
Lessons for 
50 tunes, from 
pop songs to simplified classical pieces, 
come on floppy disks that insert into a built 
in drive. Technics plans to release four addi- 
tional disks this year. 

The 7 6-key piano sells in Japan for about 
$1,800.— Dennis Normile 


TELEPHONES 
Hear Au Apsour Ir! 


| cal information from your news- 
Veer: may soon be available 

through the phone. Newsday of 
Melville, N.Y., plans to deliver cus- 
tomized information via the phone 
companys answering service. A half- 
year test, beginning this fall, will be 
available to up to 1,500 customers of 
New York Telephone’s Call Answer 
service, a $6 monthly option in which 
unanswered calls are transferred to a 
central phone mail system. 

News will be tailored for specific 
communities, which might include a 
grocer's specials. “To us, this is the first, 
incremental step into the possibilities 
of electronic media,” says Fred Tuccillo 
of Newsday. He estimates the service 
will add no more than $6 a month. 

Newsday (owned by Times Mirror 
Corp., which also owns Popular Sci- 
ence) has also started a pay-per-call 
information line called Newsdial. 
—Mariette DiChristina PE 
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Oldsmobile 
against a Lexus 
andan Acura? 
Are you guys 


June 95 


“Hello, Oldsmobile 
for ever questionin 


and ask, if its not toc 
please send E 
me some 
information - 

onthe LSS”? EE 


d lik 


VOUT 


to apologize 
dgment 


Sure. 
Dont mention tt. 


So we put our Eighty Eight LSS luxury sedan up against an Acura Legend and a 


Lexus ES 300 in this independent 100,000-mile test. And it did embarrassingly well. 
So well in fact, particularly for a car costing thousands less, that you'll be tempted 
to disbelieve it—or to buy one. Either way, call 1-800-LSS-1235 or send in the attached 


reply card. And spend a few minutes on us, deciding how best to spend your money. 


Demand Better. Eighty Eight LSS By Oldsmobile §. 


©1993 GM Corp, All rights reserved. 


è Buckle Up. America! 


MPUTERS 
OFTWARE 


EDITED BY CHRIS O'MALLEY 


PRINTERS 


A Dream Come Hue: 
COLOR i R PRINTERS 
COME TO PCs 


he color era in personal laser 
T» has officially begun. 

QMS's new ColorScript Laser 
1000 is the first color laser printer to 
come out of the research lab and onto 
the desktop. 

At $12,499, the ColorScript is not 
likely to replace very many black-and- 
white lasers, which typically sell for 
$700 to $2,000. But for use among a 
group of people, it's far less costly than 
linking PCs to color laser copiers. 
Canon's Color Laser Copier, which 
costs more than $50,000, can be 
hooked to a network of PCs with spe- 
cial interface hardware, for example. 
More important, the QMS ColorScript 
sets the stage for new models and low- 
er prices as other printer makers gear 
up to meet the challenge. 

Traditionally, color printers have 
fallen into two categories: profession- 
al-quality models that use thermal 
wax transfer or dye sublimation tech- 
niques, and lower-quality (and lower- 
cost) ink-jet models that spray dots on 
the page. Desktop color laser printers 
had been deemed impractical from 


both cost and 
size standpoints be- 
cause they required four sepa- 
rate drums to transfer layers of black, 
cyan, magenta, and yellow ink onto 
the paper. QMS solved this problem by 
inventing a way to use only one drum, 
similar to a monochrome laser. Each 
color is transferred to the drum —one 
color at a time—via a photoconductor 
belt. Once all four colors are deposited 
on the drum, the ink is transferred to 
the page, reducing the risk that colors 
will be misaligned. 

The ColorScript Laser 1000 prints 
300 dots per inch, yielding eight pages 
per minute (ppm) in monochrome 
mode and 2 ppm in full color. Like oth- 
er lasers, it can print on ordinary pa- 
per stocks or overhead transparencies. 
The ColorScript uses the PostScript 
printer language and emulates 
Hewlett-Packard’s printer-control lan- 
guage, PCL 5. 

Company officials at HP, Apple, 
Lexmark, Canon, and Tektronix all 
say they plan to introduce color lasers 
in the near future.—Suzanne Kantra 


' 


DicirAL DATA 
Meets PLAIN PAPER 


new software program could make send- 
MN: computer-generated files and faxes 
much faster than is otherwise possible with 
a modem or fax machine—and save a lot of 
money in the process. 
The program, called Fax-O-File, from Fontech 


Ltd. in Israel, converts any computer text or im- 
. faxed to another PC, and then reconstituted as a 
. color chart. 


age file into a 300-dot-per-inch, black-and- 
white grid. That conversion effectively com- 
presses the digital data into a fraction of its 
original size. It also allows computer data to 
be faxed, using either a PC-fox modem or a 
fax machine. Since as much as 100,000 bytes 
of data, or about 15,000 words (50 typewrit- 
ten pages), can be stored on a standard page, 


: the time needed to send the information by 
. fax or modem is greatly reduced. That, in turn, 
. Saves telephone charges. 


At the receiving end, the faxed grid can be 


. read into a PC with a scanner and then convert- 

. ed back to its original form. The grid can also be 
. sent directly to a PC equipped with a fax mo- 

. dem, which eliminates the need for a scanner. A 
. color graphic showing a pie chart, for instance, 


might be reduced to a black-and-white grid, 


In addition to being faster and less expensive 


. than standard fax or modem procedures, the 

. Fax-O-File system offers confidentiality by encod- 
. ing its transmissions. Fontech says it may li 

. cense its technology to U.S. companies. 

. —David Scott 
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a 


M. 7 QMS's ColorScript 1000 
"um m à uses four toner cartridges to 
! produce color laser output. 


E-—————— TONER CARTRIDGES 


TRANSFER DRUM 


ORGANIC PHOTOCONDUCTOR BELT 


PORTABLES 


Laptops Fup THEIR Lips, 
Turn Into ““PEentops’ 


those new pen-based computers? 

Now you can get both—in a single 
machine—with hybrid models known 
as "pentops." 

Pentops are laptop PCs with stan- 
dard keyboards that can double as 
pen-controlled, tablet-style computers. 
Typically, the liquid-crystal-display 
(LCD)- screen either detaches from or 
folds over the keyboard to form the flat 


T» between a laptop and one of 


writing surface for the pen. À pen can 


The Z-NotePad 425Ln has a detachable LCD 
panel that lets you use a pen in tablet fashion. 


be used for tasks such as filling out 
electronic forms and signing on-screen 
documents, as well as performing reg- 
ular mouse functions. 

A now-defunct company called Mo- 
menta Corp. pioneered the pentop con- 
cept in 1991, but it wasn’t until Grid 
Systems Corp. delivered its Convert- 
ible model earlier this year that the 
pentop became a legitimate category of 
portable PCs. AST Research, which re- 
cently acquired Grid Systems from 
Tandy, sells a Convertible clone called 
the PenExec. Among the other new 
pentops are NEC’s UltraLite Versa 
25P, Dauphin Technology’s DTR-1, 
and Zenith Data Systems's Z-NotePad 
425Ln. Compaq will begin selling a 
pentop this fall. 
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COMPUTERS (ST SOFTWARE | 


TECHNICAL SUPPORT 
New Ways To Ger 
SOFTWARE ANSWERS 


ing than a software problem that 

screeches your workday: to a sud- 
den halt. And the frustration may not 
end there: As programs become more 
complex and the universe of users 
needing a helping hand grows, soft- 
ware publishers are finding it more dif- 
ficult to supply quick answers over the 
telephone. But, increasingly, you have 
other options for technical support. 

All of the major software companies 
have adopted one or more alternatives 
to phone support. For years, many soft- 
ware makers have accepted and re- 
sponded to questions by fax machine or 
through an in-house bulletin board sys- 
tem you can dial into with a modem. 
Many software publishers have also of- 
fered their expertise through commer- 
cial on-line services such as Compu- 
Serve or Prodigy. More recently, big 
companies such as Borland, Lotus, Mi- 
crosoft, and WordPerfect have also in- 
troduced completely automated voice 
and "fax-back" services, which supply 
prerecorded or prewritten answers to 
commonly asked questions. 

If you need more specific answers 
and can’t afford to wait on hold to get 
them, you may take advantage of the 
latest wrinkle in technical support: 
the 900 number. Promising expert, in- 
stant answers, companies such as Bor- 


F- experiences are more frustrat- 


BORLAND 
Automated voice: 800-524-8420 
Automated fax: 800-822-4269 
Bulletin board: 408-439-9096 


617-253-9150 
| Bulletin board: 


617-693-7000 (2,400 bps) 
617-693-7001 (9,600 bps) 


| (Go Lotus) 
dBase 900-555-1003 
Paradox for DOS. 900-555-1000 
Paradox for Windows 900-555-1006 
Quattro Pro 900-555-1001 
Quattro Pro for Windows 
900-555-1008 


WORDPERFECT 
Fax: 801-222-4377 


8012254414 (2,400 bps) 
801-225-4444 (9,600 bps) 
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| Fax: 617-2539150 
! Automated voice /fax: 


900 service: 900-454-9009 


BULLETIN BOARDS 
Binary BROADWAY: TRACKING THE RoAD SHows 


À curtains opened recently on a new bulletin board system (BBS) called Stage Specs II that pro- 


Broadway play may be headed your way, but how can you get the scoop on the troupe? The 


vides, among other things, the dates that Broadway shows are coming to town. 

Sponsored by the League of American Theaters and Producers, the Stage Specs BBS is an out 
growth of a book by the same title that’s been published since 1990. Both the book and the BBS 
are geared primarily toward producers, booking agents, managers, and others in the theater busi- 
ness. But the Stage Specs BBS also provides a list of the 30 or so Broadway shows touring the coun- 
try at any given time, indicating performance dates and locations and the cast of stars. The BBS can 


be reached by modem at 914-337-9070. 


For people in the trade, the service provides detailed data on hundreds of local theaters, including a 


digitized picture of each interior. 


land and Lotus have set up special 900 
phone lines that charge by the minute. 
Lotus and Borland, for example, 
charge $2 a minute for this kind of pre- 
mium technical support. Several inde- 
pendent companies now offer instant 
information for a price too. Software 
Support in Lake Mary, Fla., charges 
$2.95 per minute for help with more 
than 100 popular programs, while 900 
Support of Lake Oswego, Ore., will di- 
agnose your problems with Novell net- 
works for $2.99 a minute. 

Free answers by phone are not yet a 
thing of the past, but WordPerfect is 
now one of the few publishers that still 
provides a toll-free 800 number for 
technical support. Most other compa- 
nies make you pay for the call. Below 
are some alternatives to standard 
phone support.—Sandy Reed 


MICROSOFT 


Fax: 206-936-7329 
Automated voice /fax: 
MS-DOS 206-646-5103 
Windows 206-635-7245 
Word for DOS 206-635-7211 
Word for Windows 206-635-7231 
Word for Macintosh 206-635-7201 
Excel for Windows 206-635-7071 
Excel for Macintosh 206-635-7081 
Bulletin board: 206-936-6735 


SOFTWARE SUPPORT INC. 
General information: 
407-333-4433 or 800-756-4463 
for: MS-DOS, DR-DOS, 05/2, 
Windows, and Macintosh operating sys- 
tems and most widely used applications 


503-484-2826 or 800-777-9608 
networks 


for: Novel 
Price: $4.99 first minute, $2.99 each 
s | additional minute; flatfee services 
Price: $2.95 per minute; flatfee available. 
services available, 


The Mobile GPS kit includes an external receiver 
and antenna that connect to any portable PC 
with a PCMCIA card slot. 


NAVIGATION 


Lost In Louisviur? 
CHECK THE COMPUTER 


he same satellite-tracking tech- 
T»s that helped soldiers find 

their way in the uncharted sands 
of the Middle East during the Persian 
Gulf war is now being linked with 
portable PCs to create what some are 
calling "personal navigators." 

The key to these systems is a receiv- 
er that can pick up the latitudinal and 
longitudinal signals being beamed to 
earth by the U.S. Department of De- 
fenses Global Positioning System 
(GPS), a series of 20 navigational 
satellites. Trimble Navigation, which 
makes many of the military tracking 
devices, has teamed up with Socket 
Communications to offer a product 
called Mobile GPS, which includes an 
external receiver and an interface 
card that slides into any portable PC 
with a PCMCIA slot. Several comput- 
er makers say they plan to sell Mobile 
GPS as part of their complete naviga- 
tional systems. 

A Swiss company, Gessa, has devel- 
oped a similar product called GPSpac 
for Hewlett-Packard's 95LX or 100LX 
palmtops.—S. K. 


CAPTURE THE SPIR 


p “= Dynamic jewelry for today’s man- 
— -— in 24 kt gold and sterling silver. 


He reaches for the top. Striving to be the 
best. Taking chances - and winning! 

Now, capture the spirit of today's man 

in a boldly dramatic new ring by the 

artists of Keepsake. Richly sculptured 

with a portrait of the American Eagle- 

symbol of pride, strength and 
independence. 

Each ring is meticulously detailed 

and very skillfully handcrafted . 

in a striking combination of 

pure 24 karat gold on solid 

sterling silver. For today's 

ventures-and tomorrow's 

triumphs. Just $125. 

Available only from 

Keepsake, master 

. American jewelers 
since 1892. 


- rye 
-aa ET) 


Please mail by October 31, 1993. 
P.O. Box 1495, Newtown, PA 18940 


Yes, send me The Golden Eagle Ring in 24 T gold on 


solid sterling silver. I need send no money now. Bill me Nanie PLEASE PRINT 

in five monthly installments of $25.* each, with the first 

payment due prior to shipment. A custom ring sizer will UIS o e a e ordeum cdi ues mq 
be sent before shipment to assure my correct fit. And 

my satisfaction is completely euaranteed. 

*Plus $3.95 per ring for shipping and handling, and applicable sales tax. City — — State. Zip ~ 2288 


THE GOLDEN EAGLE RING 


COMPUTERS (S7 SOFTWARE 


DISPLAYS 


THe Furure Looks BRIGHT 
For Cotonrur LCDs 


ntil now, laptop buyers who 
Up eres color screens on their 
portable PCs faced an unappetiz- 
ing choice: Pay top dollar for a com- 
puter with a brilliant “active matrix” 
liquid-crystal display (LCD), or settle 
for the washed-out colors of a less ex- 
pensive “passive matrix” model. But 
Sharp’s latest passive-matrix LCD 
could be the compromise that laptop 
toters have been waiting for. 
Sharp’s new 9.6-inch (diagonal) col- 
or LCD splits the screen into two sec- 


Sharp’s new “dual scan” color LCD refreshes 


the screen twice as fast as previous passive- 
matrix displays, making colors appear richer. 


tions, each containing a matrix of 240 
by 640 pixels, rather than the single 
matrix of 480 by 640 pixels used by 
earlier passive color screens. The dis- 
play then scans both halves of the 
screen simultaneously. This “dual- 
scan” design speeds the flow of elec- 
tricity to the rows and columns of elec- 
trodes that charge the liquid-crystal 
molecules, illuminating the pixels. 
Coupled with fluorescent backlight- 
ing, that gives the LCD a vivid color 
picture with excellent contrast. 

Why push passive-matrix technolo- 
gy? Mainly because it's about half the 
price of active-matrix screens. More- 
over, passive LCDs require less elec- 
tricity than active ones, which makes 
laptop batteries last longer. 

Toshiba's Satellite T1900C, Com- 
paqs Contura 4/25c, and Gateway's 
ColorBook are among the first to in- 
corporate the dual-scan screen. Prices 
range from $2,000 to $2,700. 
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EPA"s ENERGY STAR 
BrciNs To SHINE 


t^s no longer fashionable to be a “power us- 
! er" in the personal computer arena. Instead, 
ll conserving power——electricity, that is—has 
become all the rage in PCs, thanks to the grow- 
ing influence of the EPA's Energy Star program 
[Electronics Newsfront," Dec. '92]. 

Energy Star is a partnership between the fed- 


eral government and computer equipment mak- : 


ers aimed at substantially reducing the amount 


of electricity used by PCs and peripherals such os - 
printers and monitors. By letting components fall amp 

. top PC are among the first products to meet 
. the EPA's energy-saving guidelines. 


` dollars and cut air pollution by millions of tons, 
| according to the EPA. 


into a low-power "sleep" mode during idle 
hours, PC users could collectively save billions of 
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MACINTOSH 


APPLE'S NEW “AV” Macs 
Tune In, SPEAK Our 


A 


pple Computer is again redefin- 
ing the personal computer with 
its new “AV” series of Macintosh 
models, which sport innovative video, 
audio, speech, and telecommunica- 
tions features. 

The Macintosh Centris 660AV desk- 
top (about $2,400) and Quadra 840AV 
tower (about $4,500) are each capable 
of showing full-motion, broadcast- 
quality video, and can be cabled di- 
rectly to a TV or VCR to display video 
or *print" the sequence to videotape. 
Both Macs also include Apple's new 
PlainTalk voice-recognition technolo- 
gy, which enables you to issue basic 
commands to the computer using a 
built-in or external microphone. The 


Nanao's FlexScan 
monitor (above) and Compaq's Presario desk- 


In response to the EPA's call, computer mak- 


: ers such as Apple, AST Research, Compaq, Dell, 

: Hewlett-Packard, and IBM have begun selling 

: energy-efficient PCs bearing the Energy Star lo- 

. go. Nanao recently became the first to an- 

. nounce an energy-saving monitor. Printer mak- 

. ers, including Hewlett-Packard and Lexmark, are 

. working on EPA-compliant printers. : 


computer can also “read” aloud text 
displayed on the screen. 

The AV models incorporate CD- 
quality (16-bit) stereo sound, and a 
new Apple AudioVision 14 monitor 
with speakers integrated into the dis- 
play's cabinet is an option. 

One of the most innovative new 
features, dubbed GeoPort, is largely 
hidden under the hood. Using digital 
signal processors and special soft- 
ware, these new Macs can send and 
receive data, faxes, and voice calls 
without a conventional modem or 
phone. With high-bandwidth digital 
phone lines, the AV models will also 
be able to serve as personal videocon- 
ferencing machines. 


Apple's Macintosh Quadra 840AV (left) and 
Centris 660AV with AudioVision 14 monitor 
have advanced video and speech capabilities. 


Re A Ce ; 0 U r The Escort 9000 Series is the next generation 


of cordless phones. The first consumer phones to 
use Digital Spread Spectrum technology (patent 


Cordless Phone ESSE 
With One That Works RANGE - the farthest 


m With up to four times the range of ordi- 

Ñ nary cordless phones, Escort's 9000 Series 
ee gives you unprecedented freedom and 
mobility. Just pick up the handset and go — room 
to room, around the yard — even around the block. 


CLARITY - the clearest 
By utilizing the mostadvanceddigitaltechnol- | 
ogy (similar to that used in making CDs), Escorts “a 
9000 Series provides incredibly sharp sound quality. 
No static. No echo. Just clear, crisp conversations. 


SECURITY - the safest 

X Escort's 9000 Series cordless phones 

7' keep private conversations private. No 
unauthorized listening. No third party interference. 
Just absolute privacy. And only Digital Spread Spec- 
trum technology provides this level of security. 


Digital Spread Spectrum (DSS) Technology 
D55 is used by the US Military to ensure abso 
lute security in field communications. By rap- 

idly and randomly changing frequencies over 

a wide (26 MHz) bandwidth, total security is 
assured. And digital technology embeds 
microprocessors to eliminate unwanted line 
noise for crystal clear sound. 


Our Exclusive "Best Phone Ever" Guarantee 
Simply put, if the Escort 9000 Series cordless phone 
isn't the best cordless phone you ve ever used, 
return it within 30 days for a refund. Period. 


The Escort 9000 Series: The future of cordless 
phones. Order yours today. 


The Escort 9000 Series phones operate with the ease and conve 
nience of corded phones. With Automatic Answer, you can take Call toll-free: 
calls by just picking up the handset from the base (there are no | i 


buttons to push). They operate in three positions: lay-down (like a 1- 80 0 =a 433 -3487 


standard phone), stand-up (pictured left) or on the wall. In addi 


tion, the Escort 9000 Series phones are loaded with features: Escort 9000 $399 


Dic ital SD. af 4 ectrum (1 5) fi ACNE le gy * OL d Al I? freq [a j N* i i i f : 
Dig CG) Apre ad Apectru (053, l'echn nad) | 00 MHz aN nees plus shipping & handling. OH res. add 696 sales tax. 
100 channels * Memory * Handset speaker volume control + Handset 


ringer control * Last number redial» Automatic Answer * 100,000 ESCORT 
. he (t rt rip = TU > f NT ite vecti ji if d a ut-of- ange ert aj DW 71 Sn I Talla gior- ] 
eSirelesisdt uti sects ica ean Low breor but > Department 101603 
Escort 9000 in White Handset locator and 2-way page * Compact base measures only i | 
t 9000 5 | vay pag ane Ww 5200 Fields-Ertel Road 


and Escort 9010 in Dark Gray, — 7.125" x 5.875 x 1.75". 


Cincinnati, Ohio 45249 


Escort, a consumer electronics designer and manufacturer for the past 15 years, is the world's leading 
maker of radar detector products. All ESCORT products are designed and manufactured in the USA. ® 


The Innovative Edge.” 
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HOUSE FROM | 


LOSING | 


uP T10* 350 f “4 


A YEAR. | INTRODUCING DAP ENERGYSAVER W^ 


USE IT AROUND DOOR JAMBS. 
AROUND WINDOW FRAMES. ANYWHERE 
YOUR HOME LOSES ENERGY. 


*Source: US Dept. of Energy. 


ALL-SEASON CAULK. 


Year-round problem. Even if your home is new and well- 
insulated, it’s losing heat. Air conditioning. Up to $350* 
every year. Through cracks and crevices that form | every year. 
All-season solution. New DAP ENERGYSAVER Caulk 

is specially designed to stop energy loss and save you money. 
Our unique formula gives you a seal that's so flexible, 

it's guaranteed for 50 years. And it comes in white or clear. 
Easy-to- "use applicator cap. Our patent-pending 

DAP CAP’ makes every job goof-proof. So you'll always get 
professional-looking results. Sealing-and saving-just got —-— - 
easier. Thanks to new DAP ENERGYSAVER All-Season Caulk. OUR PATENT-PENDING DAP CAP 


MAKES IT EASY TO GET PROFESSIONAL- 
LOOKING RESULTS EVERY TIME. 


[91 @DAP inc., Dayton, Ohio 45401 
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Toxic WASTE 
Not In My BACKYARD 


Ehe risks of home ownership seem 
T: multiply yearly, and the latest 

| danger concerns toxic waste. Re- 
cent laws have made homeowners li- 
able for any toxic waste found on their 
property, regardless of whether they 
put it there or not. This has spawned a 
growing number of services that locate 
toxic sites for potential home buyers 
before they are socked with a surprise 
clean-up order. 

Vista Environmental Information of 
San Diego collects toxic-waste data 
from more than 450 federal and state 
agencies. Homeowners can receive a re- 
port and a map of any environmental 
risk sites within a one-mile radius of 
the property they're planning to buy. 
Prices range from $50 to $300, depend- 
ing on the range of detail needed. Prod- 
uct development manager William Ter- 
razas calls the company “a one-stop 
shop for environmental information." 

At least one company operates on a 
local level and carries more detailed 


so agai 
toxic waste was 


CONSTRUCTION 
Post-Anp-Beam For > 
ANYWHERE, USA 


Tadina operbeam com 
struction requires green lumber, 
and green lumber warps and 
shrinks if allowed to dry, limiting its practical ship- 
ping distance. But an innovative design by Green 
Mountain Precision Frames, a Windsor, Vt.-based 
company, has made ope rebeam construction 
available anywhere in the United States. 

Green Mountain's Timberlok product uses kiln- 
dried, treated lumber called laminated wood, 
combined with an innovative joinery system. The 
system uses ten-foot lengths of laminated wood 


information about its particular re- 
gion. Walter Hang of Ithaca, N.Y.- 
based Toxics Targeting says his four- 
person company processes reams of 
data from local governments that 
state and federal governments never 
see. ^A lot of the information we col- 
lect is really mundane," says Hang, 
^but the mundane stuff adds up" to re- 
vealing data. Hang's company has al- 
ready mapped more than 60,000 sites 
in downstate New York alone. For $60 
to $150, the company locates all sites 
within a mile radius of a property 
and generates a profile of each. 


—Charles Wardell 


APPLIANCES 


IMEmMERANE 
REFRIGERATORS 


olymer researcher William 
Koros is a modest man. “We 
have only a small role in the 
whole thing," he says. But his 


F - work and the work of his col- 


titii, 


F = Texas at Austin could com- 


leagues at the University of 


pletely change the nature of 
\ refrigerators. 
G Refrigerators keep perish- 


~ | ables cool to slow the growth 


^| ofbacteria, but even cool air 
contains the oxygen that 
bacteria need for survival. Koros is 
refining a polymer membrane that sep- 
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rather than the usual eightfoot lengths, reducing 
the number of joints in the building and thereby 
reducing the amount of lumber needed. Also, the 
joints feature shallow tenons, leaving more wood 
in the support beam for added strength. The 
joints are secured with machine bolts. 

The system's laminated wood remains unaf- 
well.— Suzanne Kantra 


arates nitrogen from oxygen in the air. 
That means oxygen could be expelled 
from a refrigerator, killing bacteria 
that promote rot and enabling food to 
be stored almost indefinitely. Energy 
costs would also drop, since it wouldn't 
be necessary to keep food as cold. 

A working idea of the refrigerator 
calls for a compressor to force air in- 
side the food compartment through 
the polymer membrane. The mem- 
brane acts as a kind of microsieve, al- 
lowing smaller oxygen molecules to 
escape but rebuffing larger nitrogen 
molecules. 

The first-generation applications, 
says Koros, could be individual food 
compartments for fresh fruits and 
vegetables, where the degree of ripen- 
ing could be custom controlled. The 
implications of an inexpensive, easy- 
to-produce nitrogen microsieve ex- 
tend far beyond refrigerators. Grain 
silos could be kept free of festering 
rot, perishable produce easily stored, 
and seafood catches kept in suspend- 
ed animation. Pesticides and vermin 
traps would become unnecessary, 
since the inert nitrogen could blanket 
the holds of ships and trailers, keep- 
ing the food fresh in transit. But 
there are still a few kinks to work out, 
such as suppressing the growth of 
anaerobic bacteria, a potentially 
lethal type that thrives in oxygen- 
starved environments. "We're still 
five years away from a consumer ap- 
plication," says Koros. 
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Your Source For Logo Watches 


«Premiums 
‘Incentives 
Safety Awards 
-Business Gifts 


Your Custom Logo Watch: 
* 18k Micron Gold Plated Case 
* Precision Quartz Movement 
“Mens & Ladies Available 
* Standard Black Leather Band 
* Color Bands Optional 
* Lifetime Warranty 
Take Advantage of Our Below-Cost 
Introductory Offer of $19.50 (Limit 8) 
For Model E: 
$3.50 Each With 1,000 Piece Order ! 
Pocket Watch available ($21.50) 

Please Add $4.00 for Shipping & Handling. 

Send a check to WATCH WORLD with 
your color logo, business card, letterhead, 
artwork, camera ready or your favorite photo to: 


19748 Vista Hermosa Drive. 
Walnut, Ca 91789 
(213) 889 - 7755 
(800) 284- LOGO (Attn: Kenny) 
(24 hr.Fax) - (213) 889 - 7770 


HOME TECHNOLOGY ! 


irenuts are tremendously prac- 
tical devices for splicing two 
pieces of wire together, but 
their uses have been limited to dry, in- 
door applications—until now. 

King Connectors are the next evolu- 
tionary step in wire connectors, en- 
abling homeowners to use wirenuts in 
a host of formerly out-of-bounds appli- 
cations. Underwriters Laboratory has 


| certified the nuts, created by King 
| Technology of St. Louis, to be im- 


mersed in water or directly buried in 
the ground in place of a junction box 
in applications rated up to 600 volts. 
Above ground, the devices are rated 
up to 1,000 volts in fixtures and signs. 

King has put a cunning twist into 
the wirenut design by adding a hinged 
cap to the end of the nut where the 


To CarcH A THIEF 


otion detectors have become the stan- 
M dard—and the bane—of most mid- 

priced home security systems. Fans, 
pets, and even sunlight can set them off just as 
readily as can an intruder. 

To reduce false alarms, companies are scram- 
bling to develop "smart" sensors that evaluate 
disturbances before activating. First to perfect 
such a sensor is Napco in Amityville, N.Y., which 
recently introduced its Adaptive Dual Technology 
Sensor. 

Napco's system uses a pair of passive infrared 
(PIR) beams to detect the rise of ambient air 
temperature that occurs when a person enters 

§ the guarded area. To guard against false 
f alarms, each PIR beam checks input from the 


wires are inserted; behind the cap is a 
dab of nonconductive, non-hardening 
silicone sealant that coats the wires 
inside the nut with a protective 
sheath. Tests show that the silicone is 
impervious to moisture, prevents cor- 
rosion and oxidation of the wire ends, 
and remains flexible in temperatures 
spanning -45°F to 400^F. 


X-Ray Vision REQUIRED 


ith the increase in two-income 
WY tases fewer people are at 

home during the day, mak- 
ing meter reading a hit-or-miss propo- 
sition. The situation has spurred 
more than 25 gas and electric utility 
companies across the country to begin 
experimenting with a variety of 
automatic meter-reading (AMR) sys- 
tems. 

According to a study by Coba-Mid, 
an Atlanta research firm, more than 
400,000 AMRs are currently in use in 
the United States and Canada, with 
an additional 1.7 million planned for 
the future. New technologies being 
tested include one- and two-way radio 
frequency systems that send billing 
information to receiver-equipped vans 
traveling along specified routes. Oth- 
er alternatives are telephone and 
power line systems that collect and 
transmit data though preexisting 
lines. But the systems are still expen- 
sive and most utilities are taking a 
cautious approach. As the cost of 
AMRs drops and their capabilities im- 
prove, however, utilities won't be able 
to resist their appeal, according to the 
Coba-Mid report.—Jerry Shine 


other and cross-references its findings with a mi- 
crowave sensor that detects actual motion in 
the room. The system's microprocessors have 
12 sensitivity settings and constantly sample 
the environment, collecting and deciphering 
signals. 

Take dogs—notorious false alarm genero- 
tors. Many current systems can be installed with 
“pet alleys,” where beams stay above a certain 
level fo accommodate pets. But these systems 
aren't failsafe: If the dog bounds onto the 
couch and breaks the beam, an alarm sounds. 

With Napco's system, however, the dog's 
presence trips the microwave motion sensor but 
is ignored by the PIR—the system recognizes 
a presence in the room but realizes it is too 
small to be a threat. The PIR then alters its pa- 
rameters to tolerate any disturbance the dog 
might create, while staying on the alert for a 
real thief.——Amy Ulness 


Take Charge of Your Own Future. . . 


Train with NRI for a high-paying career 
servicing computers! 


Ask anyone in the field. They'll say 
the best way to learn to service today’s 
computers is to actually build a state-of- 
the-art computer from the keyboard up. 
And with NRI, you train with and keep 
the powerful 486sx, 1 meg RAM, 32-bit 
CPU computer system — the most 
powerful computer available in any 
home study course. 

You start by performing hands-on 
electronics experiments with your NRI 
Discovery Lab and digital multimeter. 
You then learn to build and test the 
powerful 486sx/25 MHz computer and 
install the 1.2 meg, 5-1/4" floppy disk 
drive, learning disk drive operation and 
adjustment. Later, you dramatically 
improve your computer's data storage 
capacity by installing a powerful 80 meg 
IDE hard drive. You even learn to diag- 
nose and service virtually any computer 
problem with the extraordinary R.A.C.E.R. 
plug-in diagnostic card and QuickTech 
diagnostic software included in your course. 

What's more, working with today's 


most popular integrated software package, 


Microsoft Works, you learn to use its 
word processing, spreadsheet, database, 
and communications utilities for your own 
personal and professional applications. 


Tran Ar Your Own Pace 
With NRI, you go from 

lesson to lesson at your own 
pace. No classroom pres- 
sures, no night school, no 
need to quit your present job 
until you're ready to make 
your move. As you're guide 
step-by-step through the 
assembly of a powerful 
486sx-based computer system — 


the centerpiece of your coursework — 
you get the hands-on experience you need 
to work with, troubleshoot, and service 
any IBM PC/AT-compatible computer, 
plus the confidence to tackle any service 
job that you take on. 


Learn From Your Own 
Personal INSTRUCTOR 
Prepare for today’s computer service 

opportunities in the privacy and conve- 
nience of your own home — with the 
support of your personal instructor and 
NRI’s team of technical professionals 
behind you every step of the way. NRI's 
experts are on hand to guide you from the 
simplest to the most complex lessons, 
and they're available to assist you with 
technical support long after you've 
graduated. 


Start Your Own Business 


The Department of Labor forecasts 
over 220,000 jobs for computer service 
technicians by the year 2005 — a 38% 


increase over today’s level. With the right 
training and skills, you can cash in on this 
wide-open opportunity and become a 
high-paid computer service technician — 
even start a computer service business of 
your own. You'll be well prepared for any 
job that comes your way — continuously 
drawing on the real-world experience of 
your NRI training. 


Ger Your Own Copy Or NRPS 
Free Gatacos! 

Take the first step toward your future! 
Send today for NRI’s free full-color 
catalog which describes every aspect of 
NRI’s innovative training in microcom- 
puter servicing and other growing high- 
tech fields. If the coupon is missing, write 
to NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


IBM is a registered trademark of International 
Business Machines Corp. R.A.C.E.R. and QuickTech 
are registered trademarks of Ultra-X, Inc. 


SEND COUPON TODAY FOR FREE NRI CATALOG! 


| Afros. 


McGraw-Hill Continuing Education Center 


@ Check one FREE catalog only 
O Microcomputer Servicing 
Q TV/Video/Audio Servicing 


Name 
Address 


City 


4401 Connecticut Avenue, NW, Washington, DC 20008 


O Basic Electronics 


Computer-Aided Drafting © Desktop Publishing & Design 
O Industrial Electronics & Robotics O PC Applications Specialist O Programming in C++ 


(please print) Age 


Accredited Member, Mational Home Study Council 
em Sa ets d s e E RR RR c c RR tam 


For career Courses 
approved under GI Bill, 
CJ check for details 


O Computer Programming 


with Windows 


State Zip 


101-1093 
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If the Utopian 


a hydrogen 
economy 
remains 


unfulfilled, 


it’s not for 


ack of effort. 


€(— 
, , 
F , 
à N 
j " 
| : 
| 
| | | 
i ] : mye - : = 
| H 
| j | 
1 : | 
es F / ] 
| d j 1 A F 
f : y 
| | 
E 1 


66 © POPULAR SCIENCE OCTOBER 1993 


BY NORMAN S. MAYERSOHN 


he rosy glow cast by 

America's can-do technolo- 

gy triumphs of the 1960s 

made the heady projections 

of an electrochemist from 

Texas A&M University 

seem not farfetched at all. 

| Professor John Bockris's 
concept of an entire society powered by 
hydrogen—a fuel at once inex- 
haustible, environmentally benign, 


H Power's John Werth and the 


sponge iron solution. 


and domestically available—struck a 
powerful chord in a nation proud of 
having rocketed men to the moon. 

To be sure, there were technological 
hurdles to overcome, but America, al- 
ways capable of turning up the flame 
with more research funding, had 
rarely been held back in this regard. 
The utopian notion of a hydrogen 
economy, popularized by Bockris at 
the center of an enthusiastic hydrogen 
fraternity, seemed at most a couple of 
decades away. 


JOHN B. CARNETT 


Reality did not play out that way. In 
1993, Bockris is one of the prime 
boosters of the controversial cold fu- 
sion theory (“Cold Fusion," Aug. '93], 
and today we are no closer to heating 
our homes or smelting iron with hy- 
drogen than 20 years ago. Even after 
years of development work, there are 
no hydrogen-powered cars in dealer 
showrooms. We are still a nation de- 
pendent on fossil-fuel caches. A hydro- 
gen economy exists only in space ex- 
ploration, where propulsion, electrical 
power, and even drinking water are all 
derived from this single, elemental 
source. 

Still, the concept maintains a potent 
attraction and gathers a vocal follow- 
ing. Hydrogen, after all, can be pro- 
duced from the water that covers two- 
thirds of Earth's surface. This 
ultimate among renewable energy 
currency holds the power to free us 
from an addiction to Middle East oil 
reserves while providing a remedy for 
the choking air pollution that the gov- 
ernment euphemistically labels "air 
quality non-attainment." 

What happened to dim the promise? 


ramatic breakthroughs that 
‘would diminish the cost of hydro- 
E cen produced by electrolysis of 
water—high-efficiency photovoltaics 
or cold fusion—have not materialized, 
leaving that route still too costly to 
compete with fossil energy sources. 
On top of that, we never came close to 
running out of oil. Instead, the discov- 
ery of petroleum reserves continued to 
outstrip increases in demand, keeping 
prices low (except for a few periods of 
artificial shortages). Massive demon- 
stration projects, including a scheme 
to produce hydrogen using the far- 
reaching Hydro-Quebec hydroelectric 
power project and ship it to Europe, 
fell behind schedule and ran aground 
on environmental impact snags. And 
the United States still held out hope 
for the promise of cheap nuclear power. 

Even the scenario of running exist- 
ing hydroelectric and nuclear plants 
at full efficiency ‘round the clock and 
using off-peak power to make hydro- 
gen just wouldn't take hold, largely 
because hydrogen has proven prob- 
lematic to store and transport. This is 
a serious glitch in the master plan, be- 
cause hydrogen has long been envi- 
sioned as a key player in all renewable 
energy projects—the ideal buffer to 
bridge those inevitable periods when 
the sun doesn't shine or the wind 
stops blowing. 

Through it all, the hydrogen faithful 
have remained true to the cause, even 
attracting converts from across the 
ranks of the scientific, business, and 
legislative communities. Count in this 
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group of newcomers people like 
Joseph P. Maceda, a fuel cell developer 
and unrepentant entrepreneur who 
aims to move hydrogen's potential 
from a blue-sky whimsy to a solid 
commercial venture. 


ing obscure scientific tenets into 

forehead-slapping revelations, 
Maceda delivers his vision with clarity 
and effectiveness. And he is quite 
clear about the limitations of hydro- 
gen, particularly in handling the gas. 
"The best hydrogen storage system is 
no storage system at all," he says in 
the Belleville, N.J., home base of H 
Power Corp. 

Primarily involved in fuel cell com- 
mercialization, Maceda wrestles with 
the storage issue on a daily basis. His 
company deals with cells ranging from 
industrial-strength monsters for city 
buses down to units the size of a shirt 
button, all of which require a reliable 
dose of hydrogen to generate electrici- 
ty. Very often, a limiting factor in the 
application of this technology is the 
ability to supply hydrogen where it’s 
needed—whether that means hauling 
it from a refinery or on-site produc- 
tion—and ultimately containing it in a 
practical vessel until required. 


D: of a knack for translat- 


The lightest element of all—its 
atom consists of one proton and one 
electron—hydrogen predictably occu- 
pies an inordinate amount of space for 
a given energy unit (usually expressed 
in millions of Btu). None of the stan- 
dard storage choices is first rate: As a 
compressed gas, the low-density H, 
molecule requires a bulky container; 
as a liquid, it requires energy-inten- 
sive refrigeration and then a main- 
tained temperature of -253°C. More 
recent, encouraging storage alterna- 
tives include packing hydrogen into 
the matrix of a metal hydride and ad- 
sorbing it in activated carbon. Both 
have been demonstrated as safe, 
sound techniques, but neither is light 
or inexpensive. Considerable effort 
has been invested in large-scale con- 
version technologies too, where the 
hydrogen is stored by bonding it to 
toluene, forming methylcyclohexane, 
so it can be stored and shipped in 
standard chemical containers. 

H Power's answer is disarmingly 
straightforward in comparison, as un- 
remarkable as the grayish, airy lumps 
of sponge iron that form its founda- 
tion. The raw ingredient for steel- 
making furnaces, sponge iron is a 
cheap, widely available substance that 
does exactly what ferrous materials do 


SPONGE IRON HYDROGEN CYCLE 


While H Power's sponge iron process promises to be an elegant solution for idée deg an in 


transportation applications, it's also an ideal system for a stationary power plant 


(above). Here, 


sponge iron in some of the multiple beds is oxidized to provide ri ap hydrogen to a fuel cell, 


while already depleted beds are regenerated using gas delivered 
‘te oxidation reaction, needed only on startup. 


unit. The burner provides heat for 
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best—rust. H Power has elevated this 
everyday chemical reaction with a 
title—the steam oxidation reaction 
—and with a slew of patent filings by 
the company's chief engineer, John 
Werth, for a process that includes the 
round-trip return from the iron oxide 
state back to elemental iron. 

In simplest terms, the oxidation 
process splits water into hydrogen and 
oxygen by converting iron to iron ox- 
ide. This reaction is perpetually under 
way on millions of fenders and 
bumpers at any given moment, but oc- 
curs so slowly that the rate of hydro- 
gen produced is very low. 

H Power's ace is a blend of optimum 
reaction temperature (between 100? 
and 200°C) and timely crushing of the. 
sponge iron pellets to powder. The re- 
action moves along quickly, yielding 
enough hydrogen to fuel an internal 
combustion engine from a 250-pound 
bed of sponge iron granules in a car. 
Maceda’s brash pitch: “Now we can de- 
liver hydrogen for the price of diesel.” 

This is not exactly a free lunch, 
mind you; energy must be supplied for 
the heat of the oxidation reaction, as 
well as to make the sponge iron in the 
first place. Maceda points out, howev- 
er, that the oxidation requires almost 
no energy after startup, the reaction 
being close to thermally balanced. 

In a vehicle application, the spent 
iron oxide would be blown out of the 
bed with air pressure and sent off for 
reduction, and a replacement dose of 
fresh sponge iron would be pumped in. 
Reduction—stripping off the oxy- 
gen—is already accomplished on an 
industrial scale to produce the sponge 
iron from magnetite and hematite ore. 

In an ideal situation, geared to min- 
imal environmental impact, the oxi- 
dized iron could be reduced back to 
the sponge iron state using hydrogen 
produced by photovoltaic electrolysis. 
That's not the only way to do it, how- 
ever. A more elegant solution is to em- 
ploy carbon monoxide derived from 
biomass as a reduction agent. 
Modeling worked out by researchers 
Joan Ogden and Joachim Nitsch of 
the Princeton University Center for 
Energy and Environmental Studies 
reveals a classic symmetry: All of the 
CO, released into the atmosphere dur- 
ing the process is CO, that was re- 
moved from the air by photosynthesis 
in the growing plants—there's no net 
increase in greenhouse gases. Their 
“back-of-the-envelope” calculations 

u are just what the hydrogen idealists 
2 want to hear: By converting the entire 
U.S. light-duty transportation fleet to 
2 an iron/hydrogen fuel cell system, the 
È recycling of what is essentially rust 
n back to sponge iron could be done us- 
3 ing the biomass that could easily be 


Hydrogen's explosive nature : 
has been greatly exaggerated. : 
Its risks are not out of line with : 
present fuels such as methane : 
(the main component of natural : 
gas) and gasoline. True, hydro- : 
gen does require far less energy - 
for ignition than methane or : 
gasoline, but the actual energy : 
level is quite low for all three. : 
Other physical properties of hy- : 
drogen indicate significant safe- : 
ty benefits: Its concentration : 
must reach much higher per- : 
centages (4 percent by volume : 
in air) than gasoline (just 1 per- : 
cent) before it becomes flam- : 
mable. A hydrogen flame radi- : 
ates little heat, so anything not : 
actually inside the flame gets : . 
away nearly unaffected. And as : 
the lightest element, hydrogen : 
disperses rapidly when there is : 


a leak. 


mous surface area where hydro- 


gen molecules can be absorbed, : 


safely tucked away until needed. 


When hydrogen does be- : 
come a widely available com- : 
: tem to carry away heat generat- 


modity, an odorant and a col- 


orant will likely be blended in to | 
make the flames visible and to : 
aid in detecting leaks.—N. S. M. : 


Technologies for the safe stor- : 
age of hydrogen include ad- : 
vanced versions of cryogenic : 
vessels and composite-construc- : 
tion pressure tanks. More recent : 
developments include metal hy- : 
dride systems, in which the gasis : 
bonded to a powdered alloy of ti- : 
tanium, zircon, vanadium, iron, : 
chromium, and manganese. This : 
storage system requires high-pu- : 
rity hydrogen (to prevent dam- : 
age) and has a finite lifespan. : 
Other drawbacks: high weight, a : 
slow refueling process, and the : =- 
need for cooling during refueling : 
and for heating to initiate hydro- : 
gen release. Research on a : 
promising alternative, the activat- : 
ed carbon storage device, is go- : 
ing on at Syracuse University. In : 
this system, specially treated car-..: 
bon granules provide an enor- : 
: Storage as a hydride compound 


STORING HYDROGEN SAFELY 


Pressurized 
Storage 


Weight: 120 Kg 
Volume: 250 liters 
Pressure: 300 bar 


Proposed high pressure 
hydrogen storage calls for 
vessels fabricated in carbon 
fiber composites that are rea- 
sonably light, though bulky, ulti- 
mately limiting the range of a 
passenger vehicle. Safety con- 
cerns dictate a sophisticated 
crash protection and leak 
detection system. 


. Cryogenic Liquid 
Storage 


Weight: 20 Kg 
Volume: 140 liters 
Pressure: 4 bar 


Higher densities and greater 
range are available by storing 
hydrogen in a liquid state, to 
-253 °C. Even when 

a vacuum container and 
multiple insulation layers are 
used, losses due to 
evaporation still amount to 
some 2 percent 


per day. 
dride 
orage 


S 


Weight: 320 Kg 
Volume: 170 liters 
Pressure: 50 bar 


in a special alloy offers a high 
level of safety, but at a great 
weight penalty. Refueling is 
slow, requiring a cooling sys- 


ed by the reaction as hydrogen 


is integrated into the alloy's 
lattice structure. 


grown on just two-thirds of the idle 
cropland in the United States. 

The oxidation/reduction cycle of iron 
holds promise for transportation, par- 
ticularly when linked to fuel cells, 
where it can eliminate the need for 
clumsy storage units or an on-board 
reformer to convert methanol to 
gaseous hydrogen. But the cycle 1s not 
limited to satisfying the appetites of 
fuel cells. It's just as appealing for res- 
idential heating or powering blast fur- 
naces. Sponge iron is cheap, readily 
available, and can be cycled almost 


endlessly. So its applications open new 
opportunities, from bringing power in- 
to extremely remote locations to fos- 
tering a new energy-supply infrastruc- 
ture. It can be transported in- 


expensively by ship and rail, allowing 


hydrogen to be produced where it's 
needed. The only capital investment 
required is the reduction facility that 
refreshes the rust back to the sponge 
iron stage. That is a fairly low-impact 
technology compared with massive hy- 
droelectric projects or scaling up the 
natural gas/steam reforming infras- 


tructure that today produces most 
commercial hydrogen. 

Clearly, some of the initial demand 
for hydrogen that is cost competitive 
with fossil fuels will be sparked by fu- 
el cells, but that's a long way from a 
universal hydrogen economy. To make 
a difference, the incentives to use hy- 
drogen will have to be far broader. 

Maceda is sharply critical of the di- 
rection of research efforts in the past 
two decades: “The logic that's driven 
the hydrogen sector is all backward. 
That famous principle of economics, 
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for example—really, it ought to be 
named the Law of Demand and 
Supply. It's simple. When there's suffi- 
cient need for hydrogen, a competi- 
tively priced supply will emerge. If the 
government really wants to encourage 
hydrogen growth, it shouldn't dis- 
tribute grants, but set performance 
specs and buy a fleet of hydrogen-pow- 
ered vehicles." 

Maceda is also quick to point out 
that the application will drive the 
technology. ^Steam locomotives didn't 
become extinct because diesel is a bet- 
ter fuel than coal, but because the 
diesel/electric locomotives that were 
developed did a better job." Another 
example: When electric service first 
became available in New York, the 
market cost was 300 times that of city 
gas. But the superiority of electric 
lighting, along with the appliances 
that soon followed, ensured the accep- 
tance of this new energy currency. 

Adding to the demand side of the 
equation is a proposal to introduce hy- 


EFFECTIVE ENERGY COST OF 
_ SURFACE TRANSPORTATION 


Dollars Per Billion Joules 


Gasoline id 


Synthetic Natural Gas 


Synthetic Gasoline 


‘TION ENGINES 


Hydro-GH2 


Solar-GH2 
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The effective expense of surface transportation for various energy 
sources includes both environmental and production costs. 
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Coal-GH2 e. ET 


$18.70 


drogen to the combustion of current 
petroleum fuels. Research performed 
in Department of Energy (DOE) pro- 
grams reveals a remarkable return: 
Adding 5 percent hydrogen (by energy 
content) to the air-fuel mix of a gaso- 
line engine reduces oxides of nitrogen 
(NOx) levels by 30 to 40 percent, a 
powerful leveraging of environmental 
benefits. Promising results with natu- 
ral gas combinations (dubbed 
hythane) also provide a logical transi- 
tion for hydrogen into the mainstream 
energy market. 


global trend toward environmen- 
tal preservation is also helping to 
hange the image of the hydrogen 
fraternity from starry-eyed zealots 
with little grounding in reality to a 
group that commands some respect in 
high places. Exhibit À: a document 
printed under the presidential seal 
and prominently displaying the names 
Clinton and Gore, dated Feb. 22, 1993. 
This treatise, titled “Technology for 
Americas Economic 
Growth, A New 
Direction to Build 
Economic Strength" 
outlines a broad 
sweep of plans by 
the new administra- 
tion, but listed un- 
der “Action,” way 
back there on page 
34, Paragraph A, 
item (iii) is an offi- 
cial nod to the H- 
word, calling for 
"production of 
methanol and hy- 
drogen from natural 
gas, municipal 
waste and other 
products, energy 
crops, and the elec- 
trolysis of water." 
The political 
backing for hydro- 
gen research wasn't 
a concept born on 
the Bill and Al Tour 
Bus '92, but was 
largely kicked into 
gear by the Spark 
- M. Matsunaga 
Hydrogen Research, 
Development and 
Demonstration Act 
of 1990. The late 
senator from Ha- 
wail championed 
energy from hydro- 
gen in Washington. 
So now it's a 
national priority. 
With Three Mile 
Island and Cher- 


nobyl in our collec- 


$34.97 


ILLUSTRATION BY TOM WHITE 


SOURCE: CLEAN ENERGY RESEARCH INSTITUTE, UNIVERSITY OF MIAMI 


tive memories, we've become less will- 
ing to embrace the nuclear alterna- 
tive. An energy tax, based on the Btu 
content of fuels but exempting renew- 
ables, may not be in the cards for 
1993, but the concept is bound to 
resurface. Many experts feel that the 
push for a more pro-environment car- 
bon tax is also likely, an effort to bring 
the consumer price of coal and petro- 
chemicals in line with their actual 
cost to society. 

The numbers are staggering: A re- 
port titled “Renewable Hydrogen” 
from the office of Sen. Tom Harkin 
cites the hidden costs of gasoline. The 
Harkin report gauges these costs, cre- 
ated by air pollution and the need to 
provide military security in the 
Middle East, at $1.00 per gallon. And 
in an analysis prepared by Robert 
Mauro of the Washington-based 
National Hydrogen Association, the 
pollution damage of fossil fuels is sim- 
ilarly pegged at $9.00 per million Btu 
of fuel. For electricity generation, that 
works out to 6 cents per kilowatt hour 
(kwh) for the environmental costs 
alone, compared with total charges for 
urban residential users of up to 12 
cents per kwh. 

No less significantly, the realization 
has struck that, on a global scale, 
something ought to be done about the 
amount of carbon dioxide released into 
the atmosphere. In the long term, the 
buildup of greenhouse gases may be 
the most perilous effect of mankind’s 
industrialization. Recently, the 
Clinton administration endorsed 
plans to limit the output of green- 
house gases. 

Hydrogen, of course, burns with no 
carbon byproduct, producing mainly 
water vapor and a small amount of 
NOx from the reaction with atmospher- 
ic nitrogen. When hydrogen is used as a 
fuel in an internal combustion engine, 
traces of hydrocarbons (HC) and carbon 
monoxide (CO) are also emitted, the re- 
sult of lubricating oil being swept into 
the combustion chamber. 


§hifting to hydrogen as a fuel 
wouldn't require a wholesale re- 
working of society; it could be 
gradually eased into use. In numerous 
projects around the world, conven- 
tional piston engine cars have been 
modified to run on hydrogen. 
Considerable development work is re- 
quired to overcome backfiring (a result 
of hydrogen’s low ignition point) and 
the loss of power as compared with 
gasoline (on the order of 20 percent), 
but mastering the combustion process 
is reasonably achievable. The tough 
part is a packaging riddle—to cram 
enough of the element on-board. 
Why not, then, direct hydrogen to ap- 


ELECTRICITY 


CONVERSION, WAVE, 
WIND, HYDRO 


SOLAR-DRIVEN HYDROGEN PRODUCTION 


Development of a hydrogen infrastructure will depend entirely on nonpolluting renewable energy sources. Furthest out, but holding the greatest poten- 


tial, are direct methods of using sunlight for water-splitting without intermediate steps. In the shorter term, solar ener 


can either produce electricity 


for electrolysis or be concentrated as a heat source. Presently available wind- and hydropower sources are handicapped by conversion efficiency losses. 


plications like home heating, where 
pipeline delivery could be easily ar- 
ranged and storage concerns would not 
be an issue? “Hydrogen is too costly for 
this application,” asserts Dr. Manfred 
Fortnagel of Mercedes-Benz, calling on 
his company’s 20 years of experience 
with hydrogen-powered cars. “It should 
only be burned where the high cost is 
justified by special conditions.” 

What Fortnagel means, of course, is 
those special niche markets where air 
quality is such an overpowering con- 
cern that the price can be tolerated. 
Los Angeles comes to mind immedi- 
ately; the Zero Emissions Vehicle reg- 
ulations formulated by the California 
Air Resources Board (CARB), slated 
to phase in beginning in 1998, can 
suddenly be seen as an opportunity 
rather than a draconian measure. 
This legislation dictates that a set per- 
centage of each manufacturer’s new 


car sales must meet Zero Emissions 
Vehicle standards (starting at 2 per- 
cent and rising to 10 percent by 2003); 
automobiles, though already strictly 
regulated, are still the largest contrib- 
utor to urban pollution. 

Hydrogen stands poised on the 
brink of widespread application, if on- 
ly California will give it the slightest 
nudge—in the form of a CARB exemp- 
tion for those minuscule NOx pollu- 
tants. The rules are not final, but an 
exemption is unlikely to occur: On this 
issue, CARB has drawn a very distinct 
line. Spokesman Bill Sessa minces no 
words: "We've made it very clear. Zero 
is Zero.” 

Is there no middle ground? “At this 
point, Zero Emissions appears to be an 
electric vehicle. When you look at the 
total cycle, it’s 200 times cleaner than 
today’s conventional vehicles,” Sessa 
emphasizes. On the matter of CQ, 


emissions, the issue comes down to ju- 
risdictions—CARB looks after air 
quality and public health issues; car- 
bon dioxide is regarded as an energy 
policy issue. | 

Hydrogen plays no less a vital role 
in electric cars, though the mecha- 
nism is far less developed—the fuel 
cell. In the absence of a dramatic 
breakthrough in battery technology, 
the first long-range, fully practical 
electrics will necessarily be driven by 
fuel cells. And while fuel cells convert 
hydrogen's energy to drive power at 
two to three times the efficiency of an 
internal combustion engine, they still 
require dealing with the issues of stor- 
age, and, ultimately, range. 

One longtime observer of the hydro- 
gen movement, Peter Hoffmann, 
summed this situation up succinctly: 
"Fuel cells are the back door into the 

[Continued on page 111] 
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When you're tearing down rough roads or trudging over turbulent terrain, comfort is hard to com 


by. That is, unless youre driving a new Chevy Full-Size Pickup. Its advanced independent front 


suspension system makes every wrinkle in the road closer to a smooth glide down the highway. 
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And get a load of those seats. They're more like something youd expect Chevy Trucks 
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why Chevys are the most dependable, longest-lasting trucks on the road: 


tephen Gunderson, a 
scientist at the University 
of Dayton Research 
Institute, would like to 
know how a large, black 
insect called the bess bee- 
f tle can turn sugar and 
protein into an outer shell 
that is lightweight yet strong, stiff, 
and damage resistant. University of 
Washington researcher Christopher 
Viney is trying to figure out how spi- 
ders can spin water-soluble protein 
molecules into insoluble silk threads 
that are tougher than Kevlar—the 
stuff of bulletproof vests. Princeton 
University’s Ilhan Aksay and Mehmet 
Sarikaya of the University of 
Washington are studying the abalone 
in an attempt to understand how it 
can crystallize chalk from seawater, 
and turn that substance into a shell 
that has twice the strength of the most 
advanced ceramics. 

Elsewhere, scientists are studying 


Scientists are 
creating new 
materials by 
copying the 
structures of 
beetle shells, 
spider silk, 
and rat teeth. 


BY TODD CAMPBELL 
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other natural materials, including rat 
teeth that can gnaw through metal 
cans; walnut and coconut shells that 
resist cracking; rhinoceros horn with 
self-healing properties; and the super- 
sticky glue that mussels manufacture 
to attach themselves to the ocean floor. 

The researchers’ goal is to unlock 
one of nature's best-kept secrets: how 
living organisms can turn simple 
building blocks into materials that are 
superior to advanced synthetic com- 
posites manufactured from the latest 
high-tech materials. 

It is all part of a new area of re- 
search called biomimetics—the study 
of the structure and function of 
biological substances as models for ma- 
terial design and manufacturing. 
Biomimetics, or biological œ 
mimicking, has attracted æf 
researchers from fields as 4a 
seemingly unconnected as _§ 
materials science, molecu- J£ 


lar biology, engineering, pa 


ANIMALS, ANIMALS 


The bess beetle’s sturdy shell is made 
from layers of fibers embedded in a 
protein matrix. At the microscopic 
level, it bears an uncanny resem- 
blance to aerospace composites. 


ES. Us " 
KW LA E 


\ 


biochemistry, and even mat. 
ematics and physics, all o 
whom share a deep fascina 
tion with the precision, el- 
egance, and ingenuity 
of biological sys- 
tems. They are 
looking to age- 
— old lessons 
from nature to provide inspiration for 
the materials of the future. 

“Nature has solved a lot of complex 
problems over several billion years of 
research and development, and has 
come up with 
some exquisite 
solutions," says 


4 


TE 


Naval Research, 
which invested 
more than $5 
million in bio- 


look at he struc- 
tures nature 
arrived at as a 
suggestion for 
how to construct 
new materials.” 
Following natures lead may have 


Using water as a solvent, a 


spider called the golden orb advantages even beyond the promise 
weaver spins poren of new substances with enhanced 
molecules nto properties. Researchers believe that 


silk diee 
ON Ln sh ee DESEE wil lead to compounds 
that are not only technologically supe- 
rior, but are also environmentally be- 
nign. A synthetic fiber such as Kevlar, 
for example, is produced in vats of 
boiling sulfuric acid under very high 
pressure. The process is energy inten- 
sive, and the materials used are dan- 


— € 


gerous to work with and dif- 
ficult to dispose of. Spider silk, on the 
other hand, is spun from natural, re- 
newable raw"materials, at room tem- 
perature and pressure, using water in- 
stead of sulfuric acid as a solvent. 

"That has all kinds of nice implica 
tions for materials processing," say 
Viney, a materials scientist. “With 
Kevlar, you've got containment and 
environmental problems, compared 
with silk, which is processed under 
mundane, everyday conditions." And 
unlike Kevlar, spider silk is also 
biodegradable. 


astering the lessons of biologi- 
cal processes holds another in- 


triguing possibility. “Rarely in 


IVERSITY OF AKRON/IPS 


COURTESY OF RONALD K, EBY, Uh 


olecular biology nature does anything function for a 
program ma ag- single 
er for the Office of 


single purpose," says Stephen 
Gunderson. “This is key.” He envisions 
a time when it will be possible to pro- 
duce synthetic materials that not only 
mimic the superior physical properties 
of the bess beetle's outer shell. for ex- 


ample, but can also sense the sur- 


rounding environment and adapt. 

"What about an airplane wing that 
can tell when it is damaged and repair 
itself?” he asks. “It’s kind of sci-fi right 


now, but that's where we'd like to go." 


Other researchers talk about suspen- 
sion bridges built with cables made 
from synthetic silk; genetically altered 
cells that grow new hard tissue to re- 
pair broken bones and replace missing 
teeth; drug delivery systems that can T 
sense changes in the body and release 4 
precise amounts of drugs at specific lo- 
cations; even miniature motors that 
draw their power from the same 
source as the human body, converting 
chemical energy into mechanical force. 

Wary of raising unreasonable Aes 
tations, researchers caution tha 
will be anywhere from five years to 
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decades before bio-in- 
n spired materials become 
^4. commonplace. For now, 
à scientists in the field of 
=~ biomimetics mostly 

-— concentrate on basic 
research aimed at 
uncovering the un- 
derlying rules gov- 
erning the pro- 
duction of biologi- 
cal materials. 

Their work has 

already led to an 
important new 
insight. What they 
have discovered is 
that nature works with a 
small number of simple 
building blocks—sugars, 
proteins, minerals, and wa- 
ter—over which it exercis- 
es precise control at every 
level, from the arrange- 
ment of atoms into 
molecules, to the assembly 
of molecules into interme- 
diate components such as 
fibers and crystals, up 
through to the final archi- 
tecture of larger, multi- 
functional composite mate- 
rials like wood, bone, or 
insect cuticle. The result- 
ing natural structures are 
often breathtakingly com- 
plex and elegant. 

The human approach to 
manufacturing synthetic 
materials is fundamentally 
different. Where nature 
works with simple materi- 
als and complex designs, 
humans start with a vast 
number of advanced, complex com- 
pounds that are assembled i in relative- 
ly simple ways. The microstructural 
control that is the norm in nature is 
still far beyond the capacity of human 
engineering. 

Take the example of fiberglass. By 
human standards it is a relatively 
complex material,” says Stephen 
Wainwright, a mechanical biologist at 
Duke University who is considered 
one of the pioneers of biomimetics. 
“But there isn’t a biological material 
in the world that is that simple.” 

In nature, a creature like the 
abalone is able to take a simple sub- 
stance like chalk, which is not normal- 
ly considered a useful structural mate- 
rial, and turn it into a surprisingly 
strong shell. Mehmet Sarikaya bought 
the abalone shell that inspired his re- 
search from a roadside stand while on 
a weekend trip in western Washington 
state. The battered and pitted shell 
does not look like a promising model 
for the materials of the future. But 


microscopic 

“bricks” held together by an 
organic “mortar.” This a 

ment prevents cracks from form- 
ing, and makes the shell much less 
brittle than synthetic ceramics. 
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when a team of researchers at the 
University of Washington looked at 
the shell with an electron microscope, 
they found a highly ordered brick-and- 
mortar configuration—layer upon lay- 
er of ultrathin calcium carbonate 
(chalk) platelets held together by an 
organic protein matrix just 10 bil- 
lionths of a meter thick. 

The microstructure of calcium car- 
bonate endows the shell with an unex- 
pected combination of properties: It 
has the strength of the most advanced 
synthetic ceramics, yet is not brittle 
like ceramics, which get their strength 
from the powerful chemical bonds that 
hold them together. Apply enough 
force to break these bonds, and the ce- 
ramic cracks. By contrast, the layered 
platelets of abalone resist the forma- 
tion of cracks. “You don't get catas- 
trophic failure in the abalone because 
the platelets slide on top of one anoth- 
er on the organic layer,” says 
Sarikaya. “What we are saying is that 
the abalone shell deforms, and is be- 
having like a metal.” 

Sarikaya believes that, 1f he and his 
colleagues can design new substances 
using the principles they have gleaned 
from the abalone shell, they will be 
able to produce revolutionary new ce- 
ramic composites. The abalone shell’s 
ordered structure increases the 
strength of calcium carbonate by a fac- 
tor of 20, he says. “Would it be Pone 
to increase the properties of current 
ceramic materials by even five times 
That would be an incredible incre ase 
in strength, and we would have a new 


class of materials that would be far su- 


io ything we have today.” 
Sarikaya’ s team has developed a 


new material in which boron carbide, 
a ceramic, is suffused with alu 


minum. The aluminum appears t to 


work in the same way as the orgar 


protein matrix found i in the abalone 
ing die material as a gelten new 


tank armor. 


hile Sarikaya's work with 
abalone shells promises to lead 
= da: new, high- -performance ce- 
ramic materials, Stephen Gunderson's 
study of the structure of bess beetle cu- 
ticle may change the way composites 
are constructed for the aerospace in- 
dustry. When Gunderson’s colleagues 


at the University of Dayton Research 


Institute learned that he was interest- 
ed in beetle exoskeletons as part of a 
search for new materials with poten- 
tial aerospace applications, they 
brought him bugs. *My desk was inun- 
dated with insects," he recalls. *People 
would leave notes that said things like: 
"This one ran into my windshield and 
didn't break." One insect that found 


its way to his desk was the bess beetle. 

When viewed under an electron mi- 
croscope, the bess beetle's cuticle 
shows a remarkable resemblance to 
the materials used in modern military 
aircraft. "We were amazed to see the 
similarity between its microstructure 
and some of the advanced composites 
we were working on," Gunderson says. 
Both are made of layers of fiber that 
are embedded in glue—sugar embed- 
ded in protein in the case of the beetle, 
graphite embedded in epoxy for syn- 
thetic materials. The layers are 
stacked to give strength and stiffness. 

In synthetic composites, the lamina- 
tion is a relatively simple, symmetri- 
cal design. Gunderson found that the 
lamination in the bess beetle cuticle is 
asymmetrical but highly ordered, with 
alternating layers precisely rotated so 
that the cuticle is formed from a pair 
of mingled spirals, what Gunderson 
calls a "dual helical lay-up." 

Engineers who work with compos- 
ites previously assumed that any 
structure made from an asymmetric 
layering would distort. But a panel 
made of a graphite epoxy composite 
following the beetle's architectural 
principles didn't warp. *It was so un- 
symmetrical that it was symmetric," 
says Gunderson. The resulting mate- 
rial proved to have better load-bearing 
characteristics and greater impact re- 
sistance than materials assembled in 
a traditional symmetric pattern. 

But don't expect to fly in an airplane 
sheathed in a composite material that 
imitates the bess beetle's dual helical 
architecture anytime soon. While sci- 
entists like Gunderson are beginning 
to decipher some of nature's secrets, 
they are a long way from developing 
methods that will allow industry to 
mass-produce such materials. "We're 
still at the bottom rung of basic re- 
search," says Gunderson. "From the 
point were at to actual use in an air- 
plane is still years and years away." 

Although the widespread use of 
biomimetic materials remains in the 
future, biomimetic research has al- 
ready led to a number of patentable 
materials. At the University of 
Alabama, biophysicist Dan Urry has 
been studying elastin, a common pro- 
tein found in skin and other elastic 
body tissue. He has devel- 
oped a synthetic elastin N 
that has been tested in —. N 
rats and has proven to S | 
be extremely successful =n M> ; 
in preventing the forma- — — 
tion of adhesions after 
surgery. Researchers at 
the University of Utah will 
use sheets of elastin to wrap 
an artificial heart they are 
developing. 


ANIMALS, ANIMALS 


By slightly modifying the same syn- 
thetic elastin, Urry has created a mate- 
rial that shows promise as a replace- 
ment for damaged tissue; "If you have a 
material with the same elasticity as 
normal tissue, you can make a tempo- 
rary, synthetic scaffolding,” Urry ex- 
plains. Cells will be attracted to this 
scaffolding and grow, thus regenerating 
the damaged site. Such a material 
could even be used to fashion synthetic 
arteries. The same material also turns 
out to have super-absorbent properties. 
All told, 20 patents have been issued or 
are pending for the synthetic elastin 
developed by Urry’s research team. 

It remains to be seen whether 
Urry’s flurry of patentable materials 
signals the beginning of a new era, in 
which materials inspired by natural 
models gradually replace the 
petroleum-based plastics and fabrics 
that have been the hallmark of most of 
this century's technology. And it is still 
too early to predict whether hu- 
mankind, having evolved through the 
Stone Age, the Bronze Age, and the 
Iron Age, is on the precipice of the 
transition from the Oil Age into the 
Biomimetic Age. 

At the very least, however, it seems 
clear that recent advances in a host of 
technologies ranging from electron 
microscopy to ge- 
netic engineering 
have allowed an 
adventurous 
group of scientific 
explorers to take 
a peek into the 
inner workings of 
nature. If they 
succeed in solv- 
ing some of the 
fundamental 
mysteries that 
govern these 
natural process- 
es, a scientific 
revolution could fs 
be just around PA. 
the corner. ErP 


Seen here under magnification, a 
rat’s tooth is made from rods of 
a calcium compound embedded in 
a fibrous protein called collagen. 
This structure makes the tooth 
wear-resistant and tough enough 
to gnaw through cans. 
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he speed frontier for world- 
class human-powered ve- 
hicles pushes well beyond 
the national highway 
speed limit. In this arena, 
fractions of a mile per hour 
can mean the difference 
between commanding. ad- 
miration and influence or being a dis- 
appointed also-ran. 

That's why the performance of the 
semi-recumbent, two-wheel Dexter- 
Hysol Cheetah was the equivalent of a 
major leaguer hitting 70 home runs in 
a season. Powered only by human legs 
and aided by design ingenuity, the ve- 
hicle torpedoed across a Colorado 

desert at 68.73 mph—smashing 

the previous world record by 
more than three mph. 

"It was a shock," 

says Kevin Franz, 

who designed 

the vehicle, 

along 


with 
Jon 


a 


Garbarino and James Osborn. “When 
I saw the time, I thought, ‘We can't go 
that fast, can we?" 

"I wasnt surprised the record was 
broken—only by how much,” adds 
Gardner Martin, whose Gold Rush 
bike held the last world record, set in 
1986 at 65.48 mph. 

A professional rider can power a 
conventional racing bike to almost 40 


mph; increasing that speed by nearly 


30 mph requires superior engineering. 
Improved design in human-powered 
vehicles became a goal during the 
1970s, when energy concerns made fu- 
el efficiency and conservation impera- 
tive. Top speeds soon grew as well. By 
1980, the three-wheel Vector bike held 
the record—nearly 63 mph. It took six 
more years for Gold Rush, a semi-re- 
cumbent two-wheeler, to break the 65- 
mph barrier. 


The Cheetah's genesis began soon 
after. In 1987, the Cheetah's designers 


were engineering undergraduates to- 


gether at the University of California 


at L orkeley any started r mae 


e 15 break the peer yo i 


Osborn. “And why not try to beat s 


the cheetah while we're at it?” The 
bike’ S four-legged eens can 


Cheetah human-powered 
vehicle was clocked at 
nearly 69 mph. 


$ 
E 


The PETRETA Cheetah's iin t Chris Huber imul mi nmn team — ing, p to ai lamas dun. Kevin iud e je Sabena, 


we had to improve the rider’s position 
[from the earlier design] for maximum 
power and optimize the fairing for 
aerodynamic efficiency,” says Gar- 
barino. Rather than relying on one 
dramatic technological improvement, 
the Cheetah’s success lies in the fine- 
tuning of these elements. 
Experimenting with an adjustable 
steel bike frame, for example, the 
team decided that the conventional bi- 
cycle position, rotated to a semi-re- 
cumbent angle, is best for generating 
rider power and reducing wind profile. 
Next came the fairing. Composed of 
high-strength carbon-fiber composites, 
it weighs 8.5 of the Cheetah’s 29.5 
pounds. Working over the computer 
network Internet with Michael $5. 
Selig, an assistant professor of aero- 
nautical and astronautical engineer- 
ing at the University of Illinois, the 
team created and incorporated airfoil 
sections. Selig used several design- 
and-analysis software programs to 
form the fairing tightly around the rid- 
er. This approach, which reduced the 
fairings vital frontal area by 15 per- 
cent, improved aerodynamic efficiency 
by 30 percent over previous designs. 
Along with lightweight materials, 
the Cheetah uses Hysol aerospace 
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bonding agents. The adhesives, pro- 
vided by Dexter Aerospace Materials 
in Pittsburg, Calif., helped distribute 
loading and stress over a greater area 
than conventional fasteners, increas- 
ing strength and reducing speed-cut- 
ting vibration. The team created much 
of the remainder of the Cheetah from 
production parts. 

In 1990, the crew raced the newly 
finished craft. But after two months of 


attempts hindered by accidents and 
windy weather, the bike had realized 
only 61.5 mph. *Riding the Cheetah is 
like trying to hold a piece of cardboard 
straight in the wind," explains 
Garbarino. And even perfect weather 
couldn't solve problems with the track, 
an airport runway: "Sometimes when 
the weather seemed right, we couldn't 
get onto the runway because a plane 


[Continued on page 112] 


HOW THE CHEETAH RUNS 


ALUMINUM INSERT 


CARBON-FIBER-COMPOSITE 


CARBON-FIBER STEERING 
COLUMN 


~- ALUMINUM 
INSERT 


SEAT AND FRAME 


Aluminum inserts were the only metal used in the E y carbon-fiber-composite frame. 
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more than half a dozen all-new car 
models this fall, most with funda- 
mentally new engines. 

That's a big leap forward. Of all 
the components that make up an au- 
tomobile, the engine is the most com- 
plex, the most .difficult to manufac- 
ture, and the slowest to evolve. It's rare for 
engines to change suddenly in a single year. It's 
even rarer for a shift in engine design philoso- 
phy to take place at competing manufacturers 
simultaneously. Yet in the next 12 months, the 
Big Three will unveil nearly as many new en- 
gines as new cars and trucks. And even such 


stalwarts as Chevrolet’s small-block V8s have | 


seen significant revisions. 

Most of the new engines are smaller yet 
more powerful than those they replace. They 
are lighter and more efficient and have im- 
proved emissions—characteristics that alter 
the designs of the vehicles they power. That 
puts 1994 near the midpoint of a generational 
shift in engine design, the kind that seems to 


occur every decade or so. It evokes the moves to | 
small-block V8s 1n the 1950s, muscle-car en- | 
gines in the '60s, and smog controls and fuel | 


economy in the '70s. But car manufacturers 
have a special reason for redesigning engines 
in the '90s: meeting the stringent emissions 
standards of the future. 


84 © POPULAR SCIENCE OCTOBER 1993 


etroit automakers are introducing | 


Detroit's 


new 
engines for 
1994 are 
clean, 
green, — 


BY DAN McCOSH 


| threaten to make many 
current engines obso- 


Compared to the unregulated cars of the 
mid-1960s, 1993 models emit 95 percent fewer | 
hydrocarbons, 96 percent less carbon monox- 
ide, and 72 percent fewer oxides of nitrogen 
(NOx). Exhaust from a new car is actually 
cleaner than the air on a bad day in Los Ange- 
les. New federal regulations demand that emis- 
sions be reduced another 90 percent in a 
phased-in program starting in 1994. California, 
with even stricter laws, will allow just three 
classes of cars—low-emission, ultra-low-emis- 
sion, and zero-emission (electric cars)—by 
the year 2000 (see “California Cars: 

How Low Can They Go?”). ! 

The new regulations, which 


lete by the late 1990s,  . 
reflect widely debat-  ; 
ed environmental . 
theories. Tradi- 
tional concerns 
about gasoline 
consumption 
have centered |. 
around smog-pro- 
ducing gases such 
as unburned hy- . 
drocarbons, car- ` x 
bon monoxide, and A | ? 
NOx. Now carbon ~N 
dioxide, once deemed 
harmless, is being blamed for 
global warming. 

The regulations also insist that low emission 
levels be maintained for 100,000 miles, double 


rs 


|, the 50,000 miles required today. They establish 


a more rigorous on-highway test in regulated 


| areas. And they call for a complex on-board di- 
| agnostic system to inform the driver when con- - 
| trols malfunction. The latter alone will spawn a 


new generation of engine computers. 

Yet rising horsepower ratings seem to defy 
this “greening” of the dynamometer lab. The 
new two-liter, 16-valve, four-cylinder engine 
powering Chrysler's subcompact Neon pro- 
duces 130 hp; GM's new 3.1-liter V6 makes 155 
hp; and Oldsmobile's new four-liter, all-alu- 
minum Northstar V8 produces 250 hp. Ford's 
new modular 2.5-liter V6 produces 180 hp, 
while even Chevrolet's downsized 4.3-liter 


[M 


pushrod V8 reaches 160 hp. 


Many of these engines power completely new 
vehicles, the convergence of engine and plat- 
form development. Chrysler's Neon is an all- 
new economy car, and the company's Ram pick- 
up, another new platform, will offer as an 
option a new V10, claimed to produce more 
torque than any other engine in a standard 
pickup. GM's new Camaro and Firebird belong 
to the second generation of vehicles powered by 
the 275-hp Gen II version of Chevrolet's five- 
liter V8, while the new 3100 V6 has become the 
standard in many of GM's compact and interme- 
diate cars. Meanwhile, Ford will also introduce 
its new modular overhead-cam V6 in its upcom- 


AER 


ing Contour and Mystique intermediate sedans. 

Even more striking is the emergence of new 
engine families—groups of motors with similar 
designs and, in some cases, interchangeable 
parts. GM's Northstar program, for example, be- 
gan two years ago with the 4.6-liter Northstar 
V8, installed first in the Cadillac Allante and 
later in the Seville STS and the Eldorado Tour- 
ing Coupe. The Northstar V8s are all-alu- 
minum, 32-valve, double-overhead-cam engines. 
The STS and touring coupe engines produce 295 
hp; a slightly “de-tuned” 270-hp version is in the 
Seville Luxury Sedan, the Eldorado, and the 
new Cadillac De Ville Concours. 

GM plans to keep expanding the Northstar 
family. A new four-liter Northstar engine will 
appear in 1995 in the Olds Aurora sports 
sedan. The Aurora V8 has the same basic ar- 
chitecture as the larger Cadillac engine, with 
cast-in-place liners and a split, cross-bolted 
lower-end assembly for high rigidity. 


With its complex, all-aluminum structure 


and multivalve design, Northstar is GM's elite 
engine line. So far, GM has used overhead 
cams and multivalve heads on only a few of its 
engines; these include the Northstar, the 3.4- 
liter V6, and the 2.5-liter, four-cylinder Quad 
Four. Unlike Ford, which is moving toward 
multivalve, overhead-cam engines as its basic 
configuration, GM prefers two-valve, pushrod 


CHEVROLET 
CAMARO 
CONVERTIBLE 
Pushrods still produce 275 
hp in Chevrolet's Gen Il 
5.7-liter V8 in the 1994 
Camaro convertible. 


p= 
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engines for its compact and interme- 

diate cars. That has meant developing V6 
and V8 engines that combine the architecture 
of pushrod-actuated, overhead valves with the 
latest thinking concerning manifold design and 
engine control electronics. 

"We're trying to make performance available 
to people without having them go out on a limb 
for a lot of bucks or a lot of sophistication," says 
Byron Warner, Pontiac’s chief engineer. “A few 
years ago, we had a strategy of high-tech en- 
gines, dual-overhead-cam multivalve timing, 
variable valve timing, and variable intakes. We 
felt those were all in Pontiac’s image, and we 
were pushing hard in that direction." 

p- But Pontiac has been having second 

3 thoughts, says Warner. “We still 
a have to meet the emissions 
E and economy laws. The 


TRI UM MEM LT-1 5.7-liter engine is 


CUMMINS | ` 

TURBO DIESEL 

A catalyst and new high- 
pressure fuel pump help 
Dodge’s popular Cummins 
turbodiesel meet new 
standards. 


very competitive, and 
when we compare it 
| to the GM Northstar, 
there are more things 
we like about the 5.7, 
like low-end torque." 
The new 3100 V6 re- 
ji A flects GM's design phi- 
ZA losophy, merging high tech 
aM 55^ with straightforward engine 
= architecture. Replacing both 
3.1- and 3.3-liter V6 engines, 
| the 3100 produces 155 hp with 185 
(^ pound-feet of torque—about the same 
. horsepower as the larger engine and 
about 20 percent more than the old 3.1-liter V6. 
The upgraded 3100 aims to stiffen the struc- 
ture and improve combustion. The 60-degree 
block is still cast iron, but now a complex alu- 
minum oil pan supports the cross-bolted main 
bearings. 
Improving combustion efficiency attacks one 
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source of unburned hydrocarbons: the wetting 
of cylinders and the intake manifold with gaso- 
line that should be atomized in the combustion 
chamber. The sequentially port-injected 3100 
has injectors aimed more directly at the intake 
ports to improve emissions. Quick warmup is 
another top priority, and even the 3100's oxy- 
gen sensor is heated electrically so that it 
climbs quickly to operating temperature. 


cess that is likely to become standard at 

GM. The cam lobes and gears are separate LET 3100 V6 
from the hollow steel tube that supports them. AND CRANI (SHAFT 
During assembly, the parts are placed on the | GM's new 60- -degree 3100 
tube like rings on a finger, and a steel ball is | V6 incorporates an innova- | 
pressed through the hollow tube, expanding it tive "rod and rings” - 
for a tight fit. The camshaft is then ground and | camshaft assembly (below). 
polished. With this system, different materials 
can be used for the gears and cam lobes. That | 
allows a special hardened steel lobe that sup- 
ports a new high-lift cam grind, which works in | 
conjunction with roller cam followers and roller | 
rocker arms. 

“When you have those antifriction pieces in 
place, you can then effectively open the valve 
higher and faster," says George Collins, a Pon- 
tiac engineering and planning manager. "Now 


T: camshaft assembly is an unusual pro- 


FHUEWDIn"Ü 
Tin 111-4 i ROI 


philosophy. Because of the 
high-revving potential of an 
| overhead cam, Ford engi- 
neers can generate substan- 


you can take advantage of a higher lift for a tial horsepower by adding multivalve heads 
given duration. You can use the extra flow ca- and other performance features. 

pacity, and that's where the additional 20 to 25 The base modular 2.5-liter V6 debuting in 
horsepower came from on the new 3.1. We have Ford’s new intermediates, for example, pro- 
reduced emissions, and created better perfor- duces about 180 hp, compared to the 164 hp 
mance, better driveability, lower noise, and bet- produced by the Mazda-built 24-valve, 2.5-liter 
ter fuel economy. All the tradeoffs went in the | FORD VALVE V6 | V6 in the Probe. And a high-output version 
right direction." Ford's s git 2.5-liter V6 | now under development will potentially pro- 


While GM emphasizes pushrod engines, | is smaller in displacement | duce more than 230 hp. That would put it 
Ford is converting most of its engine lineup to a | and has a potentially higher | roughly on par with Ford’s current five-liter 
new generation of overhead cams. Engines in | specific output than any cur- | V8, and slightly above the Yamaha-built three- 
the so-called modular series share some basic | rent domestic V6. liter V6 in the SHO Taurus. The new V6 is the 
components and, more important, a common third in a series of modular engines that began 
with the 4.6-liter V8 in the Lincoln Town Car, 
followed by the 32-valve modular V8 in last 
year's Mark VIII. Eventually the series will in- 
clude a four-cylinder version. 

Ford engineers favor overhead-cam engines 
because they have the potential to raise horse- 
| power per liter of displacement with a relative- 
ly narrow cylinder bore—particularly when a 
multivalve head is used. A narrow bore reduces 
the total surface area of the engine relative to 
| its displacement, which means fewer places for 
| unburned hydrocarbons to hide. 

The modular V6 also incorporates Ford's new 
EEC-V electronic engine controller. This fully 
integrated 16-bit microprocessor controls fuel, 
spark, air, and emission; it supports variable- 
valve timing, knock detection, and electronic 
transmission controls. The controller is also 
Onboard-Board Diagnostics-II (OBD-II) capa- 
ble, so it can instantly diagnose problems af- 
fecting emission-control equipment. 

The latter capability will be phased in indus- 
try-wide beginning in 1994. On-board diagnos- 
tics are not new—most cars have some diag- 
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nostic capabilities, designed for use 
by service technicians—but the new 
federal regulations will lead to dash- 
board warnings as well. Eventually, 
even an intermittent misfire will ap- 
pear as a warning light on the dash. 
So far, however, no automaker has 
come up with a reliable system that 
is free of false alarms. 


ne snag has been the de- 

tection of misfires—an im- 

portant function, since 
even a small charge of un- VAS 
burned gasoline can quickly de- “Se” y 
stroy a catalyst. The sensors in an al. 
electronic control system like the EEC- ., 29^ 
V measure crankshaft rotation accu- — 
rately enough to detect minor variations 
as the engine fires. But these sensors may be 
tricked by bumps on the highway. Another pos- 
sibility is a combustion detector: Since burning 
fuel ionizes, it becomes highly conductive. For 
mechanics, OBD-II systems could become a 
boon or a burden, depending on the accuracy 
and reliability of such systems. In any case, the 


- gives the new Ca- 
| ~ maro a substantial edge over 


demand for emission controls that last will 8-LITER V10 ID. A the 215-hp, five-liter pushrod 

surely increase reliance on these systems. The biggest gas pickup T V8 in Ford's new Mustang. 
Not all of the new engines are high tech. | engine is Dodge new VIO, Low tech and high torque 

Chevrolet's expanded V8 lineup is still based on | a behemoth that neverthe- | find their strongest niche in engines for light 


less runs dean. | trucks. Indeed, the largest pickup trucks are in 

the middle of a torque race, as a growing num- 

ber of drivers use high-torque engines to pull 
recreational vehicles and the like. 

| Today Chrysler sells almost half of its full- 


| size pickups with a diesel option: a Cummins 


variants of the venerable small-block engine. 
That includes the new 4.3-liter V8; the Gen II 
275-hp, five-liter V8, formerly exclusive to the 
Corvette and now an option in the Caprice and 
Camaro; and the 5.7-liter V8, which has an ex- 
panded role in GM's full-size cars. The Gen II V8 


J| ARE THREE SPARK PLUGS BETTER THAN ONE? 


Mazda may include a fourth 
spark plug in the traditional cen- 
ter position for use under hard 
acceleration. 

Takanori Minami, Mazda's 
head of research, says the com- 


the cylinder compression ratio. 
With a low boost pressure and 
lightweight ceramic rotors, the 
turbo comes up to speed quick- 
ly, reducing turbo lag. 
Other turbo developers have 


o other car company has 
announced as much new 
engine technology this 
year as Mazda, with the 
Miller cycle engine ("Auto- 
motive Newsfront,” Aug.), the ox- 


burn engine with fewer emission 
problems. 

But moving the technology into 
production presents a challenge: 
fitting in all those spark plugs. 
"Space is very tight," Minami 


ides of nitrogen (NOx) catalyst pany took this unique approach | says. Mazda won't say when it made similar claims. The proof 

(“Automotive Newsfront," Sept.), | after looking at the manner in hopes to complete develop- will be in the performance, 

and progress on the hydrogen which harmful exhaust compo- | ment, nor will it confirm rumors | which Nissan says it will demon- 

rotary engine ("Automotive nents form. With ignition at the that the engine will be coupled strate by offering the turbocharg- 

Newsfront," this issue). center, a lean fuel-air mixture with an automatic transmission | erin a range of models in the 
But Mazda may soon an- leaves unburned hydrocarbons | in its 323 subcompact. near future. | 

nounce its most revolutionary at the cooler cylinder wall. A Of course, Mazda is not alone Nissan also confirms that it will 


soon unveil a new V6 engine 
with an aluminum block. Nissan 
has not released details, but a 


richer fuel mixture results in 
more NOx forming in the hot 
center of the chamber. 


in taking new approaches to old 
problems. Nissan claims its new 
"linear charge concept" tur- 


engine yet: one that uses three, 
or possibly four, spark plugs in 
each cylinder. 


In this surround combustion With ignition spreading from bocharger improves torque out- | company representative claims 
process, Mazda spaces three the periphery to the center, com- | put and engine response at low- | the engine will deliver "near 
spark plugs around the periph- bustion and heat distribution are | er engine speeds and that it lean-burn efficiency" while 
ery of the cylinder. Thus, instead | uniform, resulting in more com- | also significantly improves fuel | avoiding lean-burn emissions 
of starting at the center and plete combustion and less NOx | economy. problems. The new V6 is ex- 
spreading toward the sides, | formation. Mazda claims the This is achieved, the company | pected to appear in the remod- 
combustion starts at three points | surround combustion process says, by lowering the turbo eled Maxima set to debut next 


and spreads toward the middle. | will mean a more powerful lean- | boost pressure while increasing | year.—Dennis Normile 
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ONE GALLO 


POURING BUCKETS? GOODYEAR AQUATRED^ PUMPS 
UP TO A GALLON OF WATER AWAY AS YOU DRIVE. 


The award-winning* Aquatred, with its deep-groove 


AquaChannel?" moves up to one gallon of 


water away per second at highway speeds. 


This keeps more of the tire's tread area in Se. 

contact with the road for outstanding wet Aquatred's | 
S m l deep-groove 
traction. Even in a downpour. AquaChannel. 


*Which awards? Popular Science, 1991 Best of What's New. Popular Mechanics, 1992 Design & Engineering Award. 
Fortune, a 1992 "Product of the Year": Industrial Designers Society of America, Gold Industrial Design Excellence IDEA 
Award. Discover, Discover Award for Technological Innovation. 


PER SECOND. 


In the wet, in the dry, 

1 and in the long run, 
iu <i) Goodyear's unique com- 
Q7 53 pounding system gives 
Aquatred outstanding traction 
and a 60,000- mile treadlife limited 

warranty. Ask for details. 


ONLY FROM GOODYEAR. 


P is so successful it can now be found 
car or minivan. For your nearest Goodyear retailer in our newest Formula One racing rain 
tire. That's technology transferred 
call 1-800-GOODYEAR. from the street to the track. 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 


EAGLE 68-C. AQUATRED. WRANGLER 6$-A. 
Dual tread zone for Deep-groove design “Triple Traction" 
high-performance for outstanding tread for all-surface 
traction. wet traction. traction. 


GOOD: 


5.9-liter turbocharged in-line six that produces | 
175 hp and 420 pound-feet of torque. The 1994 
engine has been modified with a high-pressure 
fuel pump and, for the first time, a catalyst, to 
meet new emission requirements for diesels. 
Chrysler's success with the Cummins diesel en- 
gine led GM to turbocharge its 6.5-liter V8 
diesel last year, and Ford to add a turbocharger 
to its 7.3-liter Navistar V8 this year. Later this 
year, Ford will introduce a direct-injection 
diesel based on the 7.3-liter block, further im- 
proving fuel efficiency while meeting upcoming 
diesel emission standards. 


V10, to become available as an option in 

the new Ram pickup later in the model 
year, certainly defies the downsizing trend. 
This behemoth, producing 300 hp and 450 
pound-feet of torque, has claimed the highest 
output of any gasoline engine in a standard 
pickup. The V10 has two banks of five cylinders 
set at a 90-degree angle. That awkward combi- 
nation results in an uneven firing order and a 
long block, though Chrysler engineers have 
managed to scale down the engine to a scant 
four inches longer than the 5.9-liter V8. 

But Chrysler's decision to develop a 10-cylin- 
der block, rather than reviving large-displace- 
ment V8s, hints at the problems engine design- 
ers face as they try to scrub away the final 
traces of unburned fuel. According to Rod 
Kurowski, head of Chrysler's V10 engine devel- 
opment, attention has turned from basic com- 
bustion to the nooks and crannies that collect 
unburned fuel: the cylinder walls, the interior of 
the intake manifold, or the gap between the pis- 
ton and cylinder wall above the top piston ring. 

[Continued on 118] 


Te there’s the T-Rex. Chrysler’s eight-liter 


CALIFORNIA GARS: HOW LOW GAN THEY GO? 


alifornia, with the nation’s 
worst smog, has mandat- 
ed a staged reduction of 
emissions that will ulti- 
mately cut most cars’ hy- 
drocarbon and carbon monox- 
ide emissions in half. Some 
cars will have even lower emis- 
sions. And by 1998, 2 percent 
of the cars in California must 
have no emissions at all. By to- 
day's definition, the zero-emis- 
sion vehicles must be electric 


cars. Some intemal-combustion Model 1907 


engines will have to reduce hy- Year 
drocarbons by 90 percent to 
meet the ultra-low emission 
standards, which will probably 
mean alternative-fuel engines 
in 2 percent of California's cars 
by the end of the decade.—D.M. 
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Oldmobile's 250-hp Aurora | 
V8 is the latest in GM's | 
Northstar engine family. 
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stealth glides - 


out of | 


the black. — 


p m. 


BY STUART F. BROWN -— 


Sea Shadow has a top speed of 
inimi erui 
enters through a hatch on 
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hink of a trilobite navigat- 
ing the primordial ooze. 
Think of pyramids, cut 
gemstones, or the ironclad 
ship Merrimac that fought 
for the Confederacy in the 
American Civil War. And, 
of course, think of the F- 
117A stealth attack plane. The myste- 
rious form that emerged from the mili- 
tarys secret world earlier this year 
brings all of these shapes to mind. 

As the doors of a huge floating dry 
dock slid open in the waters off 
California's Santa Cruz Island, a 
black, faceted shape began to move in- 
to the open sea amid wisps of bluish 
exhaust smoke. Onlookers aboard a 
Coast Guard cutter noticed light-col- 
ored, submerged shapes beneath its 
steeply sloped edges. By the time the 
entire 160-foot craft was free of the 
structure, a row of windows could be 
seen in one of its pointy, four-surfaced 
ends. It was running in reverse. 

This was the first public glimpse of 
Sea Shadow, a U.S. Navy test vessel 
unlike anything seen before. Its exis- 
tence had been carefully concealed 
since 1986, when the Navy concluded a 
series of covert and costly nighttime 
sea trials. The need for a round of day- 
light testing, the Navy says, led to the 
decision to unveil the ship. There 
wasnt much choice; aircraft or offshore 
boaters would soon have spotted it. 

If airplanes can be made difficult to 
detect by radar and other sensors, why 
not try applying stealth technology to 
a ship? The Navy began thinking this 
way in the late 1970s, when the ultra- 
secret Have Blue, a prototype for the 
Air Force F-117A, was proving elusive 
to radar during flight testing at the se- 
cure Groom Lake base in Nevada. 

The Navy says Sea Shadow isnt the 
first of a new class of ship, but rather 
was built to test several aspects of 
maintaining stealthiness at sea, includ- 
ing low radar visibility, quietness to 
sonar sensors, and minimizing wake. 

Sea Shadow's resemblance to the 
Black Jet used successfully in the 
. Persian Gulf war is no coincidence. 
The two shapes are products of 
Lockheed Corp.s Advanced De- 
velopment Projects organization, also 
known as the Skunk Works. The 
Skunk Works applied its expertise in 
reducing radar signatures, then 
passed the project to the company's 
Missiles and Space division, which en- 
gineered and quietly constructed the 
craft inside the Hughes Mining Barge 
moored at Redwood City in the San 
Francisco Bay area. 

Ballast tanks aboard the seagoing 
barge can be flooded, lowering the in- 
terior floor level until the stealth ship 
is afloat on its twin pontoons. The 


94 * POPULAR SCIENCE OCTOBER 1993 


barge itself has an exotic history. It 
was used 20 years ago to conceal 
Lockheed's fabrication of a giant claw 
used by the ship Glomar Explorer in 
a CIA-funded project to retrieve a 
Soviet submarine sunk in waters 
17,000 feet deep off Hawaii. 

From the waterline down, Sea 
Shadow's appearance—details of 
which are classified—changes dra- 
matically. The black ships underwa- 
ter shape is a SWATH (small water- 


plane-area twin hull) design. Modern 
SWATH technology was first devel- 
oped in 1970 by Navy researchers, 
including Dr. Thomas Lang [“Dr. 
Langs Amazing SWATH Boat," 
April '91], who was 
then head of the ad- 
vanced concepts Æ 
group at the Naval p >» i 
Ocean Systems Cen- V ^ 3 
ter in San Diego. ` ^, ~M 
The Navy's experi- k 
ence with its 1973 
SWATH test ship SSP 
Kaimalino proved the hull- 
shaping technique to be low in 
drag and the most stable config- 
uration known in rough seas. 
Further, noisy propulsion system 
components can be situated in places 
where their sound can be muffled. 

A pair of submerged pontoons gives 
a SWATH ship its buoyancy. Running 
beneath the water’s choppy surface 
layer, the pontoons cause far less of 
the seasickness-inspiring vertical mo- 
tion inherent in traditional hull de- 
signs. The pair of thin struts connect- 
ing a SWATH ship’s upper hull to the 
pontoons also have minimal water- 
plane, or cross-sectional area, and 
thus are little affected by waves at 
the surface. The underside of the car- 
go-carrying part of the ship actually | 
rides well above the water. Inward-facing fins pivoting on 


Like a railroad locomotive, Sea shafts at the front of each pon- 
Shadow uses diesel-electric propul- toon control the angle of the 
sion. Its diesel engines are located in ship's bow relative to the 
the upper hull and drive electric gen- water's surface. 
erators. Cables carry the current to a 
pair of quiet electric motors housed in 
the submerged pontoons, greatly re- 
ducing the ship's sonar signature. 

Careful shaping of the pontoons 
and the counter-rotating propellers 
helps reduce drag and wake. Wake is 
a serious concern; even a wake invisi- Electric motors located in the 
ble to the naked eye can appear as a pontoons drive five-bladed 
bright trace trailing far behind a ship | 
to a satellite equipped with synthetic through s| g gear 
aperture radar or with infrared sen- boxes. 


sors looking for the tiny local water 
temperature differences present in a 
churning wake. 

One key wake-reduction method 
used in Sea Shadow 1s also applied to 
cutting drag in supersonic aircraft. By 
giving the ship’s pontoon-supporting 


STEVE KARP 


LIFTING THE VEIL ON SEA SHADOW 


A pair of diesel-electric generat- 
ing units are the stealth boat’s 
prime movers. They send current 
to powerful electric motors in the 
pontoons. 


Fins at the rear of each pontoon 
have movable trailing 

wr id age 's 
wing—to control the aft end's 
depth in the water. 


Seen here from below, Sea AY 
Shadow’s upper hull, where the P< 4 
crew and most equipment are io See" 
located, remains above the v 


water’s surface. 
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struts thick middles and thin front 
and rear edges and by pinching the 
centers of the pontoons in a “Coke bot- 
tle," or wasp-waist shape, cross-sec- 
tional area is kept nearly constant 
from stern to bow. The result is a great 
reduction in drag and in noise associ- 
ated with a turbulent wake. 

Another wake-reduction trick is us- 
ing water-jet propulsion instead of 
propellers, as the Swedish Defense 
Material Administration has done in 
its Smyge (“stealthy”) experimental 
naval vessel [^What's New," Oct. '91]. 
A hovering catamaran, or surface- 
effect ship, Smyge is currently being 
used to test a range of systems that 
may be placed in future Swedish 
Royal Navy small combat craft. 


hat to do with the lessons 
W nea in the Sea Shadow 

project? The Navy says it has 
already reduced the radar cross sec- 
tion of the new Arleigh Burke class of 
destroyers by angling the surface of 
its tall superstructure inward. 
Warship designers had traditionally 
paid no attention to radar visibility. 
“Any type of ship is a very high reflec- 
tor of radar,” says Ben R. Rich, retired 
Skunk Works president, who worked 
on the Sea Shadow project. “It’s like 
about 50 barns.” 

SWATH refinements proven in the 
program were incorporated in the 
Navy’s first operational SWATH- 
hulled ship, the recently launched 
Tagos-19, a craft designed to tow sub- 
marine-detecting instruments in the 
rough North Atlantic. Future full- 
blown stealth ships looking something 
like Sea Shadow might play several 
roles in sea warfare. They could make 
undetected nighttime missile attacks 
on enemy fleets, launch antiaircraft 
missiles, or even carry stealthy attack 
helicopters in on-board hangars. 

According to Rich, when Lockheed 
began the Sea Shadow project, the 
team discovered that scant basic data 
existed on the subject of radar in an 
ocean environment. “We had to build a 
radar facility on Santa Cruz that 
could measure the background noise 
of different sea states,” he says. “And 
we built a little lake—a swimming 
pool—so we could see the effects of an- 
gularity on scale ship models.” 

Applying stealth methods with too 
heavy a hand can be dangerous, says 
Rich. “The ocean wave peaks show up 
on radar like a string of tracer bullets. 
And if the ship has a total absence of 
return, you get a blank spot—like the 
hole in a doughnut. So you don't ever 
want to be quieter than the back- 
ground noise, or you could be seen. It's 
the same way with airplanes flying 
over the ground." 
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STEALTH'S RUSSIAN CONNECTION 


The radars a stealth ship must elude typi- 
cally emanate from hostile ships on the 
horizon. Designers at Lockheed Corp.'s 
Skunk Works carefully angled Sea 
Shadow's 11 external facets to send radar 
anywhere but back where it came from. 

The tough part, however, was taming the 
unruly behavior of microwaves entering the 
archway beneath the ship, according to Ben 
R. Rich, who worked on the Sea Shadow 
project. "The biggest concern was the 
bounce effect of multiple reflections inside 
that cavity,” says the now-retired Skunk 
Works head. "The water surface is a good re- 
flector, and the radar wants to go forward and 
even out the back." The solution lay in a com- 
bination of careful surface contouring and the 
application of radar-absorbing coatings. 

Lockheed has a software program called 
Echo for calculating radar reflection an- 
gles—and therefore the shapes required to 
manipulate them. Echo was critical to the 
shaping of Sea Shadow and the F-117A. 
Much of the software's computational clout 
came from an unwitting and unlikely 
source: the former Soviet Union. 

In 1962, Russian physicist Pyotr Ufimtsev 
published a book that described algorithms 
he developed after becoming interested in 
airport safety problems caused by mislead- 
ing radar reflections from nearby objects 
such as buildings. Eventually, the mono- 
graph was translated by the U.S. Air Force 
Foreign Technology Divi- 
sion, which concerns itself 
with tracking enemy tech- 
nology. When engineers at 
Lockheed and Northrop 
Corp. tried out Ufimtsev's 
algorithms, they realized 
they had found a time-sav- 
ing shortcut to the tedious 
trial-and-error process of 
building detailed scale 
models of airplanes and 


Pyotr Ufimtsev uses hedge- 
hogs to show how "spines," 
or radar rays, reflect: 

an object. 


MAIN REFLECTED SPIKE —— 


INCOMING WAVE 


| 


physically measuring their radar reflectivity. 

Now they could accurately predict the be- 
havior of a two-dimensional shape before it 
was built. The two-dimensional nature of the 
math is exemplified in the triangulated, flat 
surfaces of the craft developed using the 
software. Says Alan Brown, Lockheed's for- 
mer director of engineering and chief stealth 
designer on the F-117A: "Pyotr's work gave 
a substantial boost to the company's efforts 
to analyze radar signatures mathematical- 
ly." The availability of supercomputers, 
along with refined three-dimensional: Echo 


software, now enables the design of 


stealthy shapes with compounded contours. 
Ironically, Ufimtsev was unaware of the use 


American stealth designers had made-of his: : 
30-year-old theory when he traveled to the | 


United States to assume a visiting professor- 
ship at the University of Califomia at Los 
Angeles in 1991. At UCLA, Ufimtsev has 


been working on a second concept, called . 


"Black Body Scattering and Radiolocation of 
Invisible Objects," that makes. some people 
in the stealth field nervous. 

Ufimtsev believes a phenomenon exists 


called shadow radiation, an electromagnet- 
ic scattering that occurs behind a stealthy: 
object being illuminated by radar. Multiple, - 
or bistatic, radar receiver antennas located: 


on the ground or on satellites might suc- 
ceed in picking up this shadow radiation 
and thereby negate stealth.—S. F. B. 


BACKSCATTER 


Pa 


Specialized equations are used to predict the direction in which an incoming radar wave's reflect- 
ed main spike and secondary backscatter will travel. A balanced stealth design angles the craft's 


surfaces to avoid any strong reflections back to the radar's source. 


Start Your Own Business 


Be Your Own Boss 


The Right Training can give you the potential for a bright, economically, rewarding and fascinating future. 
Take control of your future by choosing one of these highly profitable career fields. Our experience proves when 
you're in a field you've chosen and you're interested in you'll earn more and advance farther than you ever will 


in a field where you lack interest. 


If you're unhappy with your present job, not satisfied with your income, or if you feel you can't reach your full 
potential, now is the time to act. There is no obligation to get a free Career Kit from Foley-Belsaw. Just check 
the coupon - mail it to us - we'll send your Career Kit free. 


VCR Repair 


CY e 


VCR Technician 


VCR Technicians report earn- 
ing $80.00 and more per hour. 
That's because this career field 
lacks the qualified technicians to 
handle the demand. We use the 
Viejo Method by Foley-Belsaw to 
quickly teach you VCR Repair with- 
out all the boring and unnecessary 
basicelectronics. The Viejo Method 
has been proven best right in the 
VCR repair shop. 

The vast majority of VCR re- 
pairs are mechanical or electro- 
mechanical. Youlearnthese simple 
repairs first so you start earning 
right away. These basic repairs 
become the foundation on which 
you build your career. 


In addition to Lock- 
smithing, VCR and 
Small Engine Repair, 
Foley-Belsaw can 
also provide you 
with nationally 
acclaimed train- 


| ingin other fields. 

Just check the 
coupon for your 
area of interest. 
We'll Rush your 
free Career Kit 
out to you. 


Locksmithing 
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Locksmith 


Locksmithing is a respected 
career that pays top dollar for quali- 
fied individuals. Youbecome highly 
qualified when you complete The 
Foley-Belsaw Course of Lock- 
smithing. The Foley-Belsaw 
Institute of Locksmithing is the 
worlds oldest and largest continu- 
ally operating Locksmith Institute. 

As a graduate you'll be ready to 
command top pay as a locksmith or 
start your own business. The de- 
mand in this security field is tre- 
mendous and there couldn't be a 
better time to start than now. 


Small Engine Repair 


d E 


mall Engine 
Technician 
Imagine over 100 million gas 
powered tools are in operation and 
each year another million are sold. 
When you consider they should be 
tuned at least once a year, you'll 
understand why small engine tech- 
nicians are needed in this area. 
Foley-Belsaw teaches you ev- 
erything and provides thetools you 
need to get started in this lucrative 
field. Injust afew short weeks you 
will be doing tune-ups and minor 
repairs so you earn as you learn 
this fascinating field. 


Sinc FOLEY ` Mail this Coupon to: Foley-Belsaw Institute 
3028. N BELSRIUI 6301 Equitable Road 
' ' Kansas City, MO 64120 


Ifthe coupon is missing write your name, address and area in which you are interested on 
a piece of paper and mail it to the address above. 


Send Coupon Today for FREE Career Kit. 
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ere amidst the darkened 
cabin of a Chicago-bound 
Boeing 727, a bright light 
shines in row 20, and it 
shines for me. It's the flu- 
orescent lighting of my 
laptop computer's screen, 
but it could just as easily 
be my electronic ego shining. The 
last few hours have been replete 
with tributes to the triumph of tech- 
nology over travel: cellular phone 
calls en route to the airport, a pager 
message on the way to the gate, 
electronic mail retrieved with a mo- 
dem in the frequent-flyer lounge. 

The high-tech jockeying contin- 
ued even as we lifted off terra firma. 
I uncorked the “airfone” carved into 
the seat in front of me and managed 
to check my answering machine 
and say good night to the kids be- 
fore we reached our cruising alti- 
tude of 32,000 feet. Now it's time to 
drop the tray table and settle in for 
a game or two of computerized soli- 
taire, and then spend some quality 
writing time with the hub of my 
home office away from home, my 
notebook-size PC. Technology is a 
beautiful thing, isn't it? 

Barely 15 minutes later, a light of 
a different sort shines in row 20 
and it, too, shines for me. This time 
it's a flashing red light, indicating 
the nickel-metal-hydride battery 
pack inside my laptop soon won't be 
worth a wooden nickel. This cant 
be happening. I recharged the bat- 
tery last night. It's a four-hour bat- 
tery and a three-hour flight. I think 
I recharged the battery, anyway. 
Ive got work to do. Maybe it was 
the other battery I charged. I was 
finally winning at solitaire .... 

As the liquid-crystal display 
fades to black, our erstwhile hero 
closes his computer, stows his tray 
table, and bemoans his fate. 
Technology can get ugly in a hurry 
up here. 

Welcome to the wild and occasion- 
ally wonderful world of the transient 
workplace. Most of what you've 
heard—the hype and the horror sto- 
ries alike—is probably true. With a 
portable PC and some telecommuni- 
cations gear, you can master time 
and space in ways we could not have 
imagined only a decade ago, trans- 
forming traveling “down” time into 
productive “up” time. Along the way, 
all kinds of magic tricks are possible: 
You can have conversations without 
phones, send faxes without fax ma- 
chines, and even work the keys of 
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your desktop PC from a different 
time zone. 

Lest we forget, you can also lose 
battery power in the middle of an im- 
portant project (not to mention soli- 
taire) on your laptop. Or, you might 
forget the AC cable for your portable 
computer and discover you have no 
way of plugging it in once you land, 
leaving you with a state-of-the-art 
paperweight. Maybe you'll settle into 
a hotel room only to learn that 
there's no outlet for connecting a mo- 
dem. Worse still, you can douse the 
keyboard with your morning java 
and call it a day. These and other 
Maalox moments are rarely chroni- 
cled in the glossy ads extolling the 
portable lifestyle, but they're as real 
as the potholes in Manhattan. 

Strictly speaking, my own road- 
block can be traced to my failure to 
pack the spare battery that sits fu- 


tilely on a shelf in my home office. 
But upon further reflection—some- 
thing I have plenty of time for 
now—lI realize my lapse is really 
symbolic of a larger miscalculation 
that all techno-travelers are prone 
to: assuming these wandering won- 
ders will work without liberal doses 
of human diligence and ingenuity. 
Portable devices may not be novel- 
ties anymore, but the process of 
folding your office into a sack and 
ferrying it aboard planes, trains, 
and automobiles is still an unnatu- 
ral act that demands you stop and 
think before you go. 

To the time-honored Boy Scout 
credo of “Be Prepared,” T'd add, “for 
the Worst.” That’s especially true 
for laptops. In plain truth, the 
portable PCs that computer makers 
like to call “notebooks” are more 
like small-town phone books in 


When your desk is an 
airplane tray table, 
it pays to plan ahead. 


BY CHRISTOPHER O’MALLEY 
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Tele-TravelKit ($179) 
Computer Products 
Plus 

(800-274-4277) 
Basically a high-tech 
toiletry bag, the Tele- 
TravelKit has every- 
thing you need to make 
the right connections 
on the road, including 
power plug adapters 
for foreign countries, 
an acoustic modem 
coupler, compact print- 
er cable, dual-head 
screwdriver, and flash- 
light/magnifier. The 
International version 


Pocket Ethernet 
Adapter III ($349) 
Xircom Inc. 
(800-874-7875) 

The best of the note- 
book-to-network con- 
nectors, the new "III" 
model plugs into a lap- 
top's parallel port at 
one end and a local 
area network (LAN) ca- 
ble attaches at the oth- 
er end. A small cable 
draws electrical power 
from your laptop's 
mouse port, so there's 
no AC adapter to lug 
around anymore. 


Man cannot live by laptop alone. He needs accessories—clever stuff th 


LapLink V ($169) 
Traveling Software 


Inc. 

(800-343-8080) 

The smartest laptop 
communications soft- 
ware ever devised, 
LapLink V can ex- 
change files between 
portable and desktop 
PCs with a cable, over 
phone lines (with a mo- 
dem), or over a LAN. 
Better still, LapLink au- 
tomatically adjusts to 
any modem settings 
and can synchronize 
your files—replacing 


Remote Power On/Off 


+ Aux ($169) 

Server Technology 
Inc. 

(800-835-1515) 

This device lets you 
turn your PC on and off 
with a phone call so 
you can retrieve files or 
run software from afar 
with programs such as 
LapLink V, Carbon 
Copy, and Close-Up. A 
new “aux” port lets you 
connect the Remote 
Power box to the same 
phone line as your fax 


| oranswering machine, 


Lotus Organizer 
($149) 

Lotus Development 
Corp. 

(800-343-5414) 
Organizer is personal 
information manage- 
ment software with a 
familiar twist: It looks 
like a Day-Timer ap- 
pointment book and 
works like one too. But 
because it's on your 
computer, Organizer 
can alert you to incom- 
ing e-mail or beep 
when you're late for a 
meeting. 


($229) also has phone 
adapters for the U.K. 
and Europe. 


girth, and they require a great 
many appendages. Bringing the 
right collection of parts is crucial 
—in this business, you are what you 
pack. My losing bout with the bat- 
tery notwithstanding, preparation 
is usually one of my strong points. 
The two keys: Lose the briefcase, 
and make a list. 

Ive long ceased trying to squeeze 
everything into a standard briefcase, 
opting for a roomier soft-sided com- 
puter case instead. (Luggage shops 
and computer stores now sell a 
dizzying array of these cases.) The 
right collection of parts is critical 
enough, and numerous enough, that 
I use a checklist to give me a fighting 
chance at remembering them all: 


Computer 

AC adapter 
Power cable 
Extension cord 
Spare battery 
Portable mouse 
Modem 

Phone cord 
RJ-11 coupler 
Screwdriver 
Flashlight 
Floppy disks 
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older files with the 
latest versions, for 
example. 


That may seem like a lot of gear, 
but it's actually a fairly conserva- 
tive list. A true road warrior would 
never leave home without a far 
more elaborate tool kit, one contain- 
ing things like "alligator clips" for 
tapping directly into the phone 
wires where there is no RJ-11 jack 
to hook up a modem. Nor would a 
warrior be caught without an acous- 
tic coupler, a device that can make a 
modem connection through a 
phone's handset—perfect for pay 
phones and other situations in 
which wire-tapping is not an option. 
Road kings would always carry an 
assortment of international plug 
adapters, too. (Most laptop AC 
adapters can adjust to different 
voltages, but the configuration of 
the plugs varies from one country to 
another.) 

Im more a light scuffler than a 
warrior, however. I could pack a 
portable printer too, but even the 
smallest of these adds more bulk 
than I can tolerate. Besides, there 
are ways around the printing prob- 
lem. In most offices and a growing 
number of hotels and airport 
lounges, laser printers are avail- 
able. Where there's a fax machine 
nearby but no printer (as happens 


yet not interfere with 
either. 


in many hotels), I simply fax myself 
a copy of the document I need on pa- 
per. If you've got a combination da- 
ta-fax modem, you can do this di- 
rectly. Or, you can use a standard 
modem with e-mail services that 
give you the option of relaying mes- 
sages as faxes (almost all do). 

Even without a printer, my shoul- 
der load adds up to about 13 pounds. 
Toss in some paper files, and I'm 
pushing a not-so-sweet 16 pounds. 
Better leave the other suit home. 

The pager, happily, clips on my 
hip and requires nothing more than 
a fresh AA battery every once in a 
while. My cellular phone, I must 
confess, usually goes no farther 
than my car. When cellular service 
is national (call me anywhere), digi- 
tal (wireless e-mail), and reasonable 
(less than 50 cents a minute), Ill 
probably take it everywhere. For 
now, it's easier to find a pay phone. 

The security checkpoint at the 
airport is the first of several re- 
minders that this is no ordinary 
luggage you're carrying around. 
Driven by the fear that X-rays will 
scramble their magnetic disks, in- 
cluding the hard disk inside the lap- 
top, some people choose to have 
their computers hand-checked 


PCMCIA Data/Fax 
Modem with XJack 
($379) 

Megahertz Corp. 
(800-527-8677) 


The credit-card-size 
modems that slide into 


a laptop's PCMCIA slot | 


look convenient—until 
you realize you need a 
separate adapter to 
supply the modular RJ- 
11 jack for the phone 
cord. But Megahertz's 
XJack modems, which 
come in 9,600-bps and 
14,400-bps versions, 
have a flat RJ-11 jack 
that pops right out of 
the card. No spare 
parts required. 


es up loose ends or offers new beginnings. Here are ten of the newest, cleverest gizmos going: 


Mobidem AT ($775) 
Ericsson GE Mobile 


| Communications Inc. 


(800-223-6336) 

The first Mobidem radio 
modem pioneered the 
notion of wireless e- 
mail and file transfers 
for portable PCs. This 
next-generation edition 
is Hayes-compatible 


| (using the “AT” com- 


mands that almost all 


| modems use), making 
| it easy to use with pop- 
| ular communications 


software running on 
DOS or Macintosh 
portables. 


Line Tamer ($25) 
Laptop Solutions Inc. 
(800-683-6839) 

Picture a reel of re- 
tractable phone cord 
that works like a tape 
measure and you have 
a pretty good idea what 
the Line Tamer does. 
Say goodbye to those 
unsightly tangles of 
loose cord in your bag. 


VideoPak-1024 
($549) 

Phoenix Graphics 
(619-283-9375) 
VideoPak-1024 is a 
video booster box that 
lets your laptop go from 
640 by 480 pixels in 16 
colors (or shades of 
gray) on its LCD screen 
to a stunning 1,024 by 


768 pixels in 256 colors | 


on an external moni- 


tor—great for when you | 


want to use your laptop 
as a desktop or for slick 
presentations. It's avail- 
able only for Toshiba 
notebooks now, but the 
company promises 
Compaq and IBM ver- 
sions soon. 


. satellite. 


Mobile GPS ($795) 
socket 
Communications Inc. 
(800-552-3300) 
Feeling a bit lost? Just 
plug the Mobile GPS 
unit into the PCMCIA 
card inside your laptop, 
attach the antenna, 
and check your precise 
location by satellite 
using the Global 
Positioning System 
floating in space cour- 
tesy of the U.S. 
Department of 

Defense. As a bonus, 
you can set your watch 
by retrieving the time 
from one of the atomic 
clocks on board each 


rather than subject them to the 
baggage beltway. It's an unneces- 
sary precaution that invites delay. 
X-rays do not rearrange the mag- 
netic peaks and valleys on your 
disks. Theoretically, the electromag- 
netic waves from the motor that 
powers the X-ray machine (or any 
machine) could damage a floppy 
disk, but there’s a better chance 
| you'll need to use your airplane-seat 
| cushion as a flotation device. 

Still prefer to hand over your 
computer with your film? Be pre- 
pared to unzip the case, remove the 
laptop, and turn it on—to prove its 
guts are filled with nothing naugh- 
tier than the latest in miniaturized 
electronics. Even after passing it 
through X-rays, there's a chance 
youll be asked to boot up the ma- 
chine. But the odds seem to be 
against it in most airports. On this 
trip, like most, my laptop breezes 
through fully clothed. 

Oddly enough, the rules get 
stricter these days once you're on 
the plane. Concerned that the elec- 
tromagnetic waves produced by 
some devices, including laptops, 
might be monkeying with cockpit 

| readings, many airlines won't let 
| you boot up until after takeoff. For 


now, the magic number for safety 
seems to be 10,000 feet, which 
leaves you just enough time to use 
the $2-a-minute air phone. 
Coincidence or conspiracy? 

My place of business is seat 20F. 
The view is something like looking 
face down into a basket of cotton 
balls, but to veterans of the portable 
computing trade, this is the catbird 
seat: exit row, window end. The 
emergency exit rows on airplanes 
provide a few precious extra inches 
between seats. That's nice for my 
legs and even nicer for my arms, 
since I don't have to type with the 
tray table sticking in my stomach. 
Sitting next to the window ensures 
that a sudden bladder problem for 
one of my rowmates won't result in 
computus interruptus for me. 


M rdinarily, with a wide-awake 
laptop, l'd spend the next two 
hours working, playing, and 

explaining the wonders of portable 
computers to a nosy neighbor. As 
LCD screens get better, peeping 
passengers become a bigger prob- 
lem. The older passive-matrix de- 
sign used in most black-and-white 
and some inexpensive color panels 
is hard to read unless you're sitting 


right in front of it. Newer active- 
matrix screens are clear from al- 
most any angle, a blessed curse. 
Even with a fully charged battery, 
beware of the laptop makers' esti- 
mates of their durability. The best 
laptop cells provide three to four 
hours of continuous, real-world use. 
They can go a bit fur- 
ther if you're pausing 
long enough for the lap- 
tops internal timers to 
temporarily shut off the 
screen, to power down 
the hard disk, or even to 
put the whole system to 
“sleep.” But don't count 
on getting anywhere 
near the six to ten hours 
you'll see in many ads. 
Time does nof fly 
when you're on a plane 
and your batteries are spent. But 
Chicago's O'Hare airport and the 
promise of an AC outlet do finally 
arrive. If I were a true road soldier, 
I suppose, I'd have one of those DC- 
to-AC inverters that would let me 
run my laptop from the back seat of 


the taxi. I’m not quite that driven, 


however. Besides, I can't imagine 
explaining my desire to plug some- 
[Continued on page 114] 
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Sometimes the best way to get to know someone isnt over the phone. But a 


hot cup of coffee. During a typical day, State Farm agent Dick Dahms talks 


to a lot of people. It might be on the phone. Or over a cup of coffee at the 


Ole Depot. Its this personal attention that makes Dick such a good neighbor. 
And such a natural for a State Farm agent. So who better to handle their 
insurance than Dick? When they stop by his office, he sits down with them, 
goes over their coverage and helps make sure its up-to-date. Its called a 


Family Insurance Checkup. The advice is free —the decision is theirs 


State Farm? Its about small towns. And good neighbors who e 
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= State Farm Insurance 


Companies 
Home Offices: Bloomington, Illinois 


fter years of relatively easy U.S. expan- 
sion and high profitability, overseas 
automakers face heightened pressure 
to get their products—and their 
prices—right for the changing Amer- 
ican market. 

The menu of imported cars continues 
to expand, which clearly benefits 
American consumers. But the bargains have largely 
vanished. Most Japanese car companies, for example, 
raised their prices three or four times during the 1993 
model year to compensate for a weak dollar and a 
strong yen. 

While Detroit's Big Three keep improving the quality 
of their cars, British, German, Italian, Japanese, 
Korean, and Swedish car manufacturers are struggling 
to varying degrees with economic troubles and sales 
slumps in their home markets. And that has tended to 
dampen product planning and investment. None- 
theless, from 1994 to 1997, Americans will find all-new 
imported cars in every size and price class. | e. 

Moreover, the biggest leaps in technical development = 

are likely to come from overseas. Germany will offeran . look for 
Audi supercar, the first of a generation of cars with all-  . 
aluminum framework, based on a new assembly process. | : 
This fall’s Tokyo Motor Show is expected to showcase a bargains. 
series of new high-tech engines. Japanese automakers, 
while aiming to meet the more rigorous U.S. emissions 
standards of the future, are concentrating on improving 
the overall efficiency of their vehicles. 

Honda remains the strongest proponent of com- 
pact size and efficiency, despite America’s grow- 
ing families and stable fuel prices. In the 4 
mass-market segment, however, the com- 
pletely new Honda Accord introduced 
this fall will eventually come with a 
V6 engine option, after years of ex- 
clusive reliance on four-cylinder 
powerplants. A Honda minivan 
based on the Accord platform will be 
available here by 1995. In 1994, 


Acura's luxury division will unveil a new “™ TO bl ME y 
x F, 


technology 
from 
abroad? 
Yes. 


But don’t 
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base car, the Integra coupe, and a re- ~ 4 
vamped Vigor in 1995. Honda will also enter ™ 
the sport utility market via the back door: : 
Honda dealers will sell the four-wheel-drive Isuzu 
Rodeo sport utility as the Elsinore, à name Honda 
previously used on dirt bikes. 
Isuzu, meanwhile, has quit the car busi- į 
ness to focus on light, medium, and heavy 
trucks. Toyota, Japan's largest car manu- 
facturer and the second largest on the 


BY JIM McCRAW 
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Model 1994 1995 1996 1997 


Acura 
Integra New coupe 
——Ó—SPEROEK 0. pa ——— — 
Legend V8 4-door 
flagship added 
NSX 
| Alfa Romeo 
Spyder 
164 Facedifted 16415 166 model replaces 
with 4-com engine | 164 
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1994 1995 1996 EITAE 


Hondo-mode 
sport utility 


Allnew model 


Aston Martin 
Virage Tam exports to 
Volante ees 10 US. — Possible al-new 
| Vantage Drop 
| DB7 Anew supercharged 6 Infiniti 
——— ee ! nin CELA nips 
MED . 620 > Compete. Coupe expected 
j. -Bo T -— Coupe version Roadster version 
Audi | | added ' added 
- 045 New ap Alknew model 
50 Small 4-cylinder eae probable 
90 Cabriolet convertible 
| BLY | | " 
100/200 | 280-hp Audi Porsche - New 100 series Isuzu | 
| E n . s 
T 7 dom Gemini E inns. market 
^ — Stylus © leoves U.S. market 
| B t] impulse Leaves U.S. market 
SIG Rodeo Expands to Honda, 
Brooklands maybe Subaru | | 
- Trooper RS short-wheelbose 
___2-door added i | 
110 US-bulteconomy - Jag uar 
el xS 6.01 V12, dual Alknew coupe, roadster 
3-series 4WD model added ey hatchback 
f p 4 m : 
5-series abri or Possible OLVE Mov 530/ 540 T ieni 32 Lad él evn isi Eis lec 150 Vi rel 
E- ; p ie engines „New 
Gii mee rp i TI 6.0L 320p model 
B-series 4ent convertible = added 
V8 added 
errari Sephia .... $10,000 Korean Possible larger 
348 34s Spider TA 5s door 1.61 2.01 sedan 
| convertible added T" | C 
456 GT 2+2 outomotic family T 
cor 
TR512.- tl: 
F40 Smoller F40, 
60-valve V12 i P] re program 
Diablo VTolbwheeldive Convertible expected 
Version 


planet, keeps introducing new prod- 

| ucts as well. Its performance flagship, 
the all-new Supra, is just out. At 320 

horsepower, it's the most powerful 
Japanese production car ever sold in 
this country. And a new Lexus, the '94 

| GS300 with a six-cylinder engine and 
spiffier styling, will be available for 
about $40,000. 

Nissan will unveil a 2405X basic 
sports car in 1994, reportedly with 
new, smaller engines and turbos. Also 
expected for next year are an all-new 

Maxima and a substantially updated 
Pathfinder sport utility. 
At Subaru, consolidation continues 
in the wake of tough times. The 
mA LL. Impreza line will include 

VENC 1 ^ acoupe in 1994, the SVX 
, sports coupe will receive 
a minor tune-up, and 
the Justy will leave the 
U.S. market in '95. But 
the SVX station wagon, a 
r concept car last year that 
seemed destined for production, will 
not be produced after all. 

Mazda, still struggling, has altered 
its partnership with Ford, selling 
some manufacturing equity to the 
Detroit company for much-needed 
cash. Rumor has it that Mazda is try- 
ing to fit its mid-size Amati, a leftover 
from the luxury car franchise that 
died aborning, between its 626 and 
=} 929 ranges. The new car has a super- 
“| charged Miller-cycle engine that revis- 
es the basic four-stroke combustion 
process to improve fuel efficiency. A 
more powerful Miata is on the way for 


PHOTOS B'Y HIDDEN IMAGE 


BMW may build a roadster (top) 1994, to be followed by a new MPV 
in its new U.S. plant; Korea’s “minivan for 1995. 

Kia will introduce its M" In addition, Mazda has been quietly 
(center) when it starts distribut- testing a hydrogen-powered rotary-en- 
ing on its own. Below: Audi's Fi gine Miata, which is expected to be 
new aluminum V8 pushes the d road-tested in the United States soon. 
aerodynamic envelope. Although this is not a production car, 


it reflects the seriousness of Mazda’s 
interest in alternative fuels. 
Mitsubishi, allied with Chrysler for 


more than 20 years and Chrysler’s 
partner in Diamond-Star Motors, has 
already launched its 1994 Galant, 
along with a wagon version of its 
Diamante luxury car. The 1994 
3000GT sports car will undergo some 
restyling in anticipation of an all-new 
model by 1996. The Eclipse sports 
coupe will reappear as a completely 
new car in 1994 as well. 

A few years ago, Korea was strug- 
gling to follow Japan’s lead into the 
U.S. Now it is merely struggling. 
Hyundai, a division of Korea’s largest 
company, will unleash new Excel, 
Scoupe, and Sonata models next year. 
Another Korean automaker venturing 
into this highly competitive field is 
Kia, a longtime affiliate of Ford and 
Mazda and the manufacturer of the 
Ford Festiva/Mazda 121. Kia will 
tackle the American market on its 
own next year with the four-door 
Sephia, which has a 1.6-liter, four- 
cylinder engine, to be followed by a 
sport utility known in its home mar- 
ket as the Sportage. 


Audi and Volkswagen will attempt 

to relaunch their cars in the 
United States in 1994, starting with 
the new Golf, Jetta, and Audi 
Cabriolet. In the next two years, a new 
Audi V8 and entry-level Audi will be 
added. Audi will export the all-new 
flagship V8 sedan with a chassis made 
of aluminum extrusions skinned with 
aluminum body panels; the car is set 
to arrive here in 1995. 

BMW, no longer a minor manufac- 
turer of cars in the U.S., is opening a 
new plant in Greer, S.C., to build a 
sports roadster. The company is also 
considering the South Carolina plant 
for a 3-series hatchback with some 
standard features removed. A new 
7-series flagship, which is a follow-up 
to the V8 engines that expanded the 
BMW line this year, will arrive here in 

about a year. À new 3-series con- 
vertible is already avail- 


F^: the other side of the globe, 
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Model 1994 1995 1996 1997 | 
| Land Rover 
Range Rover County LWB takes Al-new model 
Over = ex a 
Land Rover 90 Short version of 
Defender 110 
Disco riced 
Lexus 
$C300/400 Possible V12 4WD 


coupe ups can: 


posce 
fig 

i Improved Esprit S4 Allnew 3.0L V6, 
"wt a wali 5 OL V8 ý 
Maserati 


MX-3 


EET 
inder 


MX-5 Miota Facelift of original Possible coupe 
engine design — version 

MX-6 Possible convertible 
323/Protege — — Alnew with 1.8L V6 == ghee 

option i 
626 Possible new, more 

_ l expensive model 

929 Possible new, less 


expensive model - | 
RX-7 Convertible version 


MPV Nknew minivan 
Mercedes-Benz 
190 Allnew C220//C280 Coupe version 190-based SLK Facelift, station 
small car joins Coss - roadster wagon added 

300 4Matic 4WD system New E-closs sedans New V engines 
S-Class Facelift, new diesels, 

turbodiesels — 
SL-Class SLK small roadster 
Gelandewagen U.S built sport Al-new sport 

utility wagon utility wago 


1995 1996 1997 


928615 New 5.4L V8 series 389 fourseate 
Rolls-Royce 
Silver Spirit Il 
Silver Spur Il ] 
Corniche Il 
Saab 
90 — Opel Vectrobosed 
9000 Areo performance Anew Opekbosed ^ Possible station 
3 version added — > mode! wagon version 
Subaru 
Justy Dropped from 
line 
Impreza 2-door coupe version Lorger 2.21 engine 
Apc d ( — — $.wn  — — 
Loyale Replaced 
! by Imprezo = s 
Legacy / Wagons-only line — New sedan and 
AWD Touring for oh wagon bodywork ! 
SVX Minor tune-up in Possible alnew 
| _ rim packages E model 
7 Volkswagen plans a new minivan in 


. a joint venture with Ford. 


THE TROUBLE WITH OLD ANTIFREEZE IS THAT 
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IT CAN LOOK LIKE NEW ANTIFREEZE. 
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| The corrosion protection in entireeze . Just charige your antifreeze. once-a year” T 
“can deteriorate after just. 12 nee o And: use Prestone* Antifréeze /Coolant. 
- use. But you cant always. tell by looking. ‘Because nothing protects better. against. ^ 
Especially with ` ‘newer aluminum cooling | destructive: corrosion then Prestone’.. o 


7 systems. ‘Because when. they start’ tà. - patented, heavy-duty formula: Nothing. - 


corrode, the corrosian is practically i invisi f Sa the: next time. you ğa to. ‘check: ^ Prestone fs 
- ble: But the effects arent: ;eloge. leaks; ; your. antifreeze, dont. use your: aye: 

- 
Ad Weather Protecton 


"meta " 


' ih. ud RI 


boilovers and breakdowns. he rr Te MS your. head; Prestone. Ore. 8. year. 
- r . ut ut Ss - s 
Fortunately, the SUO. is - simple. every year. y 147 ib te $ A 2 aS, 


PRESTONE. ONCE A YEAR, EVERY YEAR. 
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1996 1997 


. 1995 
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minor —— 


Overhaul of 3-cylinder 


Crile 
~ Celica All-new sports coupe qme. e i 
- expected - FWD model odded 
Camry Coupe version... = She l 
Cressida -Tasik Comry-hased 
ER = Cressida 
MR2 .— sos 7 a New frontengine, = 
Ses sene "feine QUE -— 
Supra -Minew 320-hp 
Y coupe’ 
Previa Supercharged ee 
| —. version rumored 
T100 Mote powerful 


engine possible. +“ 


Volkswagen. 
Fox 


; Polo series tokes 
ET. - over for Fox 
Golf | Sedan and Cobro — — 
Icey ONO . EE o vec mE 
Jetta - Minew model arrives. mw ve 
Corrado ^. bnew 2.8 V6 

— "Passat -Rehodied, 4WD - Possothosed i 
added minivan i 

Vanagon . Eyrovan 2.51 5-cylinder 


takes over: ` 


Volvo 


240 Oldest Volvo ceases” 
roduction oe ae 

740/760 - Tsenes cancelled 0 | 

850 Station wagon added, 1 | 
3.0L V6 option Z c dii | 

940/960 dins re SG 


iet. : à z 
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Porsche plans to re- 
place the 911 witha 
V8 model (above), 
while Nissan counts 
on a restyled Maxima 
(below), to be intro- 
duced later this year. 


able, and a four-wheel-drive 325iX is 
expected within a year. 

This year Mercedes-Benz is intro- 
ducing its C-class small sedans. 
Previously called the 190 series, they 
are now dubbed the C220 or C280, de- 
pending on the engine. A new E-class 
executive-size car will reach the 
American market in a couple of years. 
Mercedes-Benz has eliminated the ex- 
pensive 4Matic computer-controlled 
all-wheel-drive system from its 300 se- 
ries for lack of U.S. interest. More im- 
portant, the company recently an- 
nounced it will produce a new small 
sport utility in the United States. 


orsche suffers from slow sales, new 
ment, and an identity cri- 
sis. But this year the tiny company 
is fighting back with a limited-produc- 

i Speedster, and a big-power 911 
will debut in 1994. An all-new 
911 réplacement will be powered by 
water-cooled V6 and V8 engines. VW's 
experience with the narrow-angle V6 
will reportedly influence these engines. 
The aging 928 will feature an even big- 
ger engine for 1994, while the 968 
cruises along, waiting to be replaced in 
a couple of years. 

Volvo has stopped production of both 
the 240 series and 
the 740/760 se- 
ries, but has kept 
its 940/960 big 
cars while adding 
the brilliant 850 
front-drive sedan. 
The company will 
reportedly sweet- 
en its 2.5-liter, 
five-cylinder en- 
gine with an optional turbo and 220 hp. 
It will also export an 850 station wagon 
to the United States in 1994. 

Saab, the slow-moving fast-car com- 
pany that was swallowed up by GM, 
has an all-new 900 this year and will 
unveil a new 9000 model by 1996. 
Both reflect Saab's association with 


[Continued on page 113] 
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The outlook for hydrogen 
[Continued from page 71] — 

hydrogen economy." As publisher of 
The Hydrogen Letter and one who has 
described hydrogen as "the forever fu- 
el," he's seen the optimism for hydro- 
gen rise and fall with political and eco- 
nomic shifts. Favoring the rise: a 
developing transitional strategy for us- 
ing hydrogen to upgrade tar sand and 
oil shale that's otherwise of limited 
value. One discouraging factor: waning 
interest in hydrogen development in 
Germany, the result of huge economic 
commitments to rebuilding the eastern 
section. In the country that most en- 
thusiastically supported it, Hoffmann 
says, "Hydrogen has lost its luster." 


T- future of hydrogen—its prolif- 


eration, at least—would seem to 
depend on creating a supporting 
infrastructure of production, delivery, 
and distribution. This already exists 
on a relatively small scale of some 
nine million tons per year in the 
United States, serving what is known 
as the merchant hydrogen trade. 
Long-distance pipelines serve the 
chemical industry in the United 
States and Germany, primarily for the 
sweetening (reducing the sulfur con- 
tent) of crude oil in the refinery. On a 
smaller scale, hydrogen is delivered by 
over-the-road tankers in pressurized 
and liquefied form, for production of 
ammonia, as a chemical feedstock, 
and as fuel for NASA's rockets. 

In a scenario where hydrogen be- 
comes cost competitive with existing 
energy sources (most likely through 
advances in solar cell efficiency that 
cut the cost of splitting water), the 
pace of changeover quickens. The 
most logical route is a pipeline net- 
work similar to today’s natural gas 
supply system. According to the DOE’s 
latest (1990) figures for energy con- 
sumption in the United States, natu- 
ral gas is the country’s largest single 
energy source, at a 23 percent share, 
just ahead of coal’s 21 percent. 

Delivery by pipeline would require 
investment in infrastructure, but the 
mechanics have already been devel- 
oped. Still, hydrogen wouldn't be de- 
livered through existing pipelines. Its 
lower energy density, one-third that of 
natural gas, would require its flow to 
be more than doubled. Deterioration 
of existing pipeline materials by hy- 
drogen embrittlement is also a con- 
cern, as is leakage—its much smaller 
molecule makes hydrogen far more 
prone to leaking than natural gas. 

As a residential heating fuel, hydro- 
gen was used in some parts of the 
United States as recently as the 
1950s in the form of ‘city gas’, a mix- 
ture of hydrogen and carbon monox- 
ide; it is still used in that capacity in 


much of Europe. For the most part, 
the municipal supplies were extracted 
from coal; only the availability of 
cheap natural gas brought about the 
demise of city gas in this country. 
Currently, most commercial hydrogen 
is produced by a process known as 
steam reforming of natural gas (pri- 
marily methane) to separate the hy- 
drogen, with electrolysis a second, 
more costly, alternative. 


eration include advances in pre- 

sent technology—efficient high 
temperature electrolysis or solar ener- 
gy concentrator devices—as well as an 
array of theoretically possible process- 
es such as bacterial production and di- 
rect photochemical methods. In 
Japan, work at the Research Institute 
of Innovative Technology for the Earth 
centers on identifying bacteria and al- 
gae that naturally produce hydrogen 
as a byproduct of photosynthesis or 
during the decomposition of organic 
waste. The hope is that genetically al- 
tering the microorganisms through 
biotechnology can boost their hydro- 
gen-producing capabilities. 

At the DOE's National Renewable 
Energy Laboratory (NREL) in 
Golden, Colo., the focus of research ef- 
forts is on photoconversion—using 
sunlight to split water directly—as a 
long-term policy. Senior project coor- 
dinator of NRELs hydrogen program, 
William Hoagland points to this as 
the straightest path to the end prod- 
uct, bypassing the photovoltaic-to- 
electrolysis scheme: “I can't see why 
anyone would invest in additional 
equipment to make hydrogen rather 
than simply putting the electricity on 
the grid." Furthermore, economics 
dictate that any plan to store the hy- 
drogen for night-time electric genera- 
tion would be inefficient. 

Photochemical hydrogen-production 
systems, funded out of the DOE's mod- 
est hydrogen research budget 
(presently about $3 million per year) 
fall into two general categories. The 
first uses semiconductor surfaces as 
catalysts. While the technology is still 
relatively young, conversion efficien- 
cies have leaped from 1 percent 20 
years ago to 8 percent today; 30 per- 
cent is theoretically within reach us- 
ing advanced materials. The second 
approach employs in-solution metal 
complexes to capture solar energy and 
trigger the electrolysis reaction that 
will split hydrogen from water. 

One myth that permeates hydrogen 
discussions is that of wasted opportu- 
nities—such as huge quantities of 
valuable byproduct gas that could be 
collected, instead being vented off 


ae scenarios for hydrogen gen- 


from steelmaking furnaces or chemi- 
cal plants. While that may have oc- 
curred in the past, economics make re- 
capturing the hydrogen crucial today. 

In fact, considerable effort is being 
directed at separating hydrogen from 
sources such as hydrogen sulfide gas, 
a refinery “waste product” and a com- 
mon impurity in natural gas supplies. 
A cooperative project between the 
Russian Kurchatov Institute in 
Moscow and the Argonne National 
Laboratory in Illinois aims to assess 
the use of microwaves to break down 
the chemical bonds between the hy- 
drogen and sulfur, potentially recover- 
ing some six million tons of hydrogen 
sulfide produced annually. 

DOE’s Hoagland forecasts a 
changeover to hydrogen taking 20 to 
25 years, to allow the infrastructure to 
be put in place. Given hydrogen’s 
adaptability to our present energy-use 
technologies, the evolution need not be 
painful. For the greatest environmen- 
tal gains, the transportation sector 
should be the first to change over, ini- 
tially using hydrogen to improve 
petroleum fuels and then, as advanced 
storage methods are developed, burn- 
ing it directly in internal combustion 
engines. The transition would include 
fuel-cell-powered vehicles, first in the 
multitude of city bus projects about to 
come on-stream, later in private pas- 
senger cars for niche markets such as 
post-1998 California. 

Residential conversion offers a simi- 
lar low-impact path, with considerable 
savings possible. Studies conducted by 
researchers at the University of 
Miami confirm that hydrogen can be 
safely used for cooking and heating. In 
its favor: light weight and thus rapid 
dispersion, plus a narrow range of 
combustible concentrations. 

The literature of hydrogen is full of 
“could” and “would” scenarios to de- 
scribe its possibilities. Such descrip- 
tions reflect the limitations inherent 
in any attempt to describe an energy 
carrier that will profoundly change 
the way society is organized. Consider 
the complete decentralization of our 
energy infrastructure, switching from 
massive electrical power plants to on- 
site fuel cells that provide homes with 
light, heat, cooling, and all other pow- 
er requirements, with minimal capital 
investment and no losses in transmit- 
ting power over thousands of miles. 

An overview from Hoagland sums 
up the situation. “The whole driver 
has changed. Hydrogen was looked at 
as a cheap way to store electricity 
from nuclear plants, then for storing 
renewable resources. Once you bring 
in the environmental factor, there’s re- 
ally no equal to hydrogen.” 
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The wells fastest bike 


| [Continued from page 80] 


was coming in," says Franz. "The tim- 
ing equipment failed, too. At the end, 


| our lives were falling apart. We were 


broke, tired, and had totally lost our 
enthusiasm." 

For these reasons, it took two years 
to attempt the record again. Short- 
distance sprinter Chris “The 
Punisher” Huber was recruited to cap- 
tain the craft and at last made the 
record run in September 1992 at 
Great Sand Dune National Monument 
in Colorado. 


don’t think it’s a record at all: A 

protest lodged by Fred Markham 
(rider of the Gold Rush) and fast-bike- 
designer Matt Weaver points out that 
the Cheetah did not achieve such 
speeds in previous multiple runs, and 
claims that the timing equipment 
was inadequate and that a chase 
vehicle unobservable in the official 
videotape may have provided an 
unfair “aerodynamic push." The 
International Human Powered 
Vehicle Association, the sole sanction- 
ing body for the race records, so far 
has denied the protest. 

The next record-holder won't be a 
bike like the Cheetah anyway, accord- 
ing to Gold Rush designer Gardner 
Martin. "I don't think the Cheetah or 


È this the ultimate record? Some 


| bikes like that can get much 


faster—you can't optimize that design 
too much more,” says Martin: "The on- 
ly way to really smash the record is to 
come up with a totally new, radical de- 
sign that can really minimize the 
frontal area." Martin says one exam- 
ple of this has been realized in a racer 
he has helped sponsor, Matt Weaver's 
Cutting Edge: "The rider is flat on his 
back. He's fast, really fast." 

"Im sure, as the technology pro- 
gresses and bikes get lighter and bet- 
ter, that someday they'll go 70," adds 
Marty Daily of the International 
Human Powered Vehicle Association. 
"Im hesitant to say what the top end 
is going to be." 


The Cheetah's record gets an acid 
test during the Colorado Speed 
Challenge, scheduled for September 
13 through 17 in Alamosa, Colo. The 
high altitude and sloped course for the 
race—the first ever for proven high- 
speed-only contenders—could increase 
each entry's top speed by up to 8 to 10 
mph, say speed-bike watchers. 

Among the more than 10 top nation- 
al contenders expected to vie for a new 
record are Gardner Martin's Gold 
Rush II and Matt Weaver's Cutting 
Edge. The Cheetah. team is not plan- 
ning to compete. 


Preview guide 


nidi Tea = OS] 
oni inued from } mage l06 
[Continued from page 108] 


GM's Adam Opel operation in Ger- 
many. The 900 is expected to be based 
on the Opel Vectra small car. 

Across the channel, Ford-owned 
Jaguar counters with a new 320-hp 
XJ12 luxury sedan that has 12-cylin- 
der power, as well as the X.JR-S, coupe 
and convertible versions of the XJ-S 
with a new six-liter engine. Small six- 
cylinder engines are on tap for future 
Jaguars. It's predicted that Jaguar's 
current engines and sheet metal will 
be replaced entirely within four years. 

Ford is pursuing a new strategy 
based on “world cars" that share basic 
components but are manufactured by 
several companies. The next genera- 
tion of Jaguar sedans will probably fol- 
low this trend. Also in Britain, Aston 
Martin Lagonda, another small Ford 
subsidiary, has announced a complete- 
ly new sports car, the DB7, and plans 
to update engines in all of its cars over 
the next two years. Its new high-perfor- 
mance Vantage boasts a six-liter V8 
that generates a staggering 550 hp. 


olls-Royce and Bentley will ap- 

parently leave their current offer- 

gs unchanged, as parent com- 

pany Vickers, Ltd., sorts out the cost 

and structural problems at its Crewe 

plant. Lotus, for its part, has dropped 

the Elan from its two-car line to con- 

centrate on making further improve- 

ments in the Esprit S4. An all-new 
Esprit is due in 1996. 

Alfa Romeo, controlled by Fiat, sells 
fewer than 3,000 cars a year in the 
United States and doesn’t plan to 
market its all-new front-drive Spyder 
here. Instead, it will continue to offer 
the familiar 20-year-old roadster, 
while adding the new 164LS and 
Quadrifoglio sedans, which have new 
230-hp, four-cam engines. 

Ferrari, another tiny Italian firm 
owned by Fiat, will introduce an all- 
new 456 GT four-place coupe with V12 
power in 1994, an addition to its re- 
cently released 348ts Spider convert- 
ible. Lamborghini, the struggling 
Chrysler-owned builder of supercars, 
will put out a four-wheel-drive version 
of its stupendous Diablo sports car for 
1994. But it has postponed its mid- 
range replacement for the Jalpa. 

The high-performance cars that 
dominate the new imports are clearly 
designed to set the tone and image of 
their respective brands. But success in 
America ultimately depends on vol- 
ume production. With that in mind, 
the Europeans are moving toward 
U.S. manufacturing and lower-cost, 
higher-volume cars, while the Jap- 
anese strive to maintain their hold on 
the intermediate market. 
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| thing into the dashboard to a cab 


driver who doesn’t know enough 
English to talk about the Cubs. 

As charming as it is, my hotel room 
proves only a little more hospitable 
than the airplane. While there’s a 
phone, a desk, and an electrical out- 
let, each is at least five feet from the 
others. (Apparently, putting an AC 
outlet on each wall was not in vogue 
when this inn was vogued.) Now I re- 
member why I keep a short extension 
cord in the bag. 

My telephone cord stretches far 
enough to reach the phone, but 
there’s nothing there to receive 
it—the wire from the wall goes inside 
the phone rather than snapping into 
an RJ-11 outlet at its rear. Under the 
bed with the flashlight I go in search 
of the wall jack. The jack is hard- 
wired too, but it’s hanging loose from 
the wall. It’s been tampered with be- 
fore by another road warrior. And 
there, behind the wall plate, is the 
RJ-11 receptacle I seek. Not exactly 
user friendly, but it'll do. 


ith my modem yoked to 
Ws: Bell, the only thing 

standing between me and the 
on-line world is the right dialing se- 
quence—which can be trickier than it 
sounds. Because you have to dial an 
“8” (or in some hotels a “9”) to get an 
outside line and then wait a moment 
for a second dial tone, the phone 
number setting in your telecommuni- 
cations software must be changed 
from something like 1-212-555-1212 
to 8,1-212-555-1212. The comma tells 
the modem to take a breath before 
moving on. 

Im paying for my modem chats 
with a long-distance calling card, so 
the numbers in my electronic phone 
book take on a longer, more arcane 
format: 8,1-212-555-1212,,,,407-123- 
4567-8910, for example. The multiple 
commas pause the dialing process 
long enough to hear the collect-call 
tone, while the last 14 digits enter 
my calling card number. You can save 
these scenarios in your software, so 
it's not as tedious as it sounds. 

I use my modem mainly for check- 
ing my e-mail, both on private net- 
works like the one at Popular Science 
and public exchanges such as 


| CompuServe and MCI Mail. These 


on-line systems also serve as vehicles 
for sending or receiving data files, as 
well as faxing messages (on the pub- 
lic networks). And having Compu- 
Serve's news services and databases 
always at my disposal is a bit like be- 
ing followed around by a bookmo- 
bile—but without the Winnebago 

[Continued on page 116] 
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parked out in front of the hotel. 

More critically for the moment, 
however, my modem is aiding me in 
retrieving a file I left on the desktop 
PC in my home office about 1,000 
miles away. This bit of saving sorcery, 
which requires that you leave your 
desktop PC turned on while you're 
away, is made possible by “remote 
control” programs that, among other 
things, enable you to send forgotten 
files to yourself in a distant hotel 
room. I use LapLink, which special- 
izes in file transfers, but an all-pur- 
pose remote program like Carbon 
Copy works just as well. 

My battery, meanwhile, is charging 
under a watchful eye. But with two 
more cities on my itinerary, I'm taking 
no chances: The spare battery arrives 
tomorrow courtesy of Federal Express 
and an understanding spouse. 

Flash forward about 48 hours (this 
is a journalistic trick, not a portable 
computing trick). After three more- 
or-less prosperous days of working 
and communicating from this hotel 
room, just when I'm beginning to set- 
tle into a routine, it's almost time to 
move onto my next office. But not 
without one last chilling blast from 
the Windy City. 

Returning from a hard day's meet- 
ings, I find my laptop gone—cords and 
all—as if it had never been there. So 
clean was the job that I suspected T'd 
done it myself and simply forgotten 
what a neat freak I'd become. But 
when it wasn't in my case or any of my 
favorite hiding places (under the pil- 
low, on the closet shelf, beneath a pile 
of dirty clothes), a panic spread over 
me. I was about ready to call in the 
FBI, or at least hotel security, when I 
discovered the lost laptop and all of its 
accoutrements resting comfortably in 
a dresser drawer. Apparently, house- 
keeping figured they'd tidy up that 
squalid corner of technology for me. 

As I exhale in relief, however, I'm 
reminded that the computer can be 
easily replaced. That's not true of all 
the original work inside my laptop. 
Consequently, I spend the next 15 
minutes doing an act of contrition: 
copying files from my hard disk to a 
couple of floppies. The floppy disks 
are coming with me from now on. 

Back to O'Hare and the frequent- 
flyer lounge. A double-breasted type 
at a nearby desk is digging deep into 
his computer case and looking in- 
creasingly flustered. Spying a tailless 
AC adapter unit on the desk, I empa- 
thetically offer him my power cable. I 
can do without it for a while. I’ve 
got two fully charged batteries... 
I think. 


Until recently, the only conve- 
nient way to guarantee great TV 
reception was to get cable 
installed. But who wants to pay 
those irritating monthly cable 
fees just to get clear reception? 
Now, thanks to years of micro- 
electronic research, a new 
device has been developed 
that's so advanced it actually 
makes other antennas a thing of 
the past. It's called the Super 
Antenna!" and is without a 
doubt "the single most impor- 
tant thing you should own if you 
| havea TV!" 
| A PICTURE 

OF ADVANCED 
TECHNOLOGY! 

Just imagine watching TV and 
seeing a picture so brilliantly 
clear that you'd almost swear 
| you were there live! Just plug 
this tiny 2" x 4" Super Antenna!" 
into any ordinary AC outlet, con- 
nect your TV and get ready for 
the best reception you've ever 
| had without cable. You'll watch 
in amazement as YOUR TV set 
suddenly displays a sharp, 
focused picture. You literally 
"wont believe your eyes!" Even 
| older TV sets suddenly come to 
life. The Super Antenna" is so 
easy to install, so convenient to 
use, and so incredibly effective 
that you'll wonder how you ever 
got by without it! 

A THOUSAND 
FOOT ANTENNA? 
super Antenna" is a highly 
sophisticated electronic product 

(like a transistor radio) with a 
simple function. It takes the 
electrical wiring in your house or 
apartment (hundreds or thou- 
sands of feet) and turns it into a 


Allow up lo 60 days lor shipment © US Buyers Network, 1993, (2624) 


Amazing New Product Gives 
Crisp, Clear TV Receptic 
WITHOUT Cable! 


T super 
ANTENNA 


giant TV reception station! It's 
almost like having an antenna 
the size of your entire house! 
Imagine how effective that 
would be. But there's more, 
because Super Antenna™ takes 
that signal and electronically 
boosts it before it gets to your 
TV set. The results are amazing! 
You can finally enjoy your 
favorite prime time shows or 
sports events the way they were 
meant to be watched. 
WHAT ABOUT MY 

TV "DISH" ANTENNA? 

Return it! Millions of these 
things have been sold in recent 
years because people were led 
to believe they would work like a 
satellite dish. The truth is that 
they're no more effective than 
rabbit-ears, a loop, or rod 
antenna — and people have 
been struggling with these 
things for years! The incredible 
Super Antenna™ makes every- 
thing else seem obsolete. Just 
plug it in and watch it work. 
There's simply NOTHING ELSE 
better valued on the market 
today! 
LIMITED TIME OFFER! 


Electronic antennas like this 
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one normally sell for $50 or 
more! But now, for a limited time 
(if you respond before 
November 5, 1993), you can 
have the amazing Super 
Antenna™ for just $9.95. 
Experience the best reception 
you ve ever had or simply return 
it within 30 days for a prompt 
and courteous refund. You 
absolutely must see it to believe 
it! ORDER TODAY. 

P.S. Works just as good for radio 
reception too! Limit 3 per order. 
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YES! Please rush me the following 

uper Antenna'M(s). 

One Super Antenna for just $9.95 
plus $4 P&H. 

SAVE! Two for just $18.95 

plus $5 P&H. 

SAVE MORE! Three for just $27.95 
plus $6 P&H. 

— Qty. Extra length 6 foot connection 
cable just $2 ea. (a $5.00 value). 


Enclosed $ . VÀ res. add sales tax. 
j Payment Method : (Check one 
i C] Check L Money Order 

; Amex LI Diners Discover 


Card # 

| Exp. Date 
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| Address 

Apt. City. 
| State Zip 


| U.S. Buyers Network, Dept. AT5258 
| One American Way, Roanoke, VA 24016 
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Power for the future 
[Continued from page 90] 


The latter crevice alone holds 
enough fuel to cause problems with 
unburned hydrocarbons when the 
cylinder bore is more than four inches 
in diameter, says Kurowski. That 
drove Chrysler to choose ten cylinders 
with a four-inch-bore 3.88-inch-stroke 
combination instead of enlarging the 
5.9-liter V8. 

Chrysler's V10 also defies some 
high-tech trends. It uses a cast-iron 
block and cylinder head, which are 
less expensive than the aluminum 
ones in the Vipér engine but put the 
V10's weight near 850 pounds. Still, 
other features—a returnless fuel-in- 
jection system adapted from the 5.9- 
liter V8 and a five-coil ignition system 
designed to smooth the idle—take ad- 
vantage of the latest technology. 

The engines upcoming from all 
these manufacturers should be more 
durable as well as cleaner. The compa- 
nies are paying particular attention to 
more accurate cylinder bores, reduc- 
ing friction via roller lifters, and even 
new coatings, such as the molybde- 
num surface on the Chrysler V10 pis- 
ton. By minimizing friction, all these 
changes improve engine life. Also, the 
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able with ordinary wood housing. 


¢ Unmatched Protection from High 


emission requirements will soon call 
for 100,000-mile durability; this means 
many new engines will run for such 
distances with little maintenance. 

All of this comes at no small cost. 
Meeting emission requirements dur- 
ing the next decade could add an aver- 
age of $1,500 to $2,000 to the cost of a 
new car—although much of this aver- 
age reflects the high initial cost and 
operating expenses of cars operating 
on electricity or alternative fuels. 

Alternative fuels are also slowly 
making progress. After last year's ten- 
tative introduction of a few methanol 
and compressed natural gas-powered 
vehicles, Chrysler is adding to its line- 
up a new short-wheelbase minivan 
powered by CNG. 

Usage of alternative fuels is aimed 
mainly at satisfying the upcoming ul- 
tra-low emission standards. CNG gen- 
erally has low levels of CO emissions, 
and its hydrocarbons are mainly not 
smog-forming, making CNG a prime 
candidate for ultra-low emissions vehi- 
cles. But so far, the short range and 
the cost of storage tanks have made 
CNG an unlikely fuel for general use. 

Despite the push for a successful 
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Cash in on the booming residential steel framing market with 


Distributors Wanted | 


Tri-Steel's Homes have features not avail-  Tri-Steel has helped people all over the | SEMINARS and WORKSHOPS 
world to develop their own business. 
e Low, 100% Refunaable investment 


electric car, progress at the Big Three 
has been slight. Chrysler and GM 
have created certified small electric 
car fleets for California, which will en- 
hance future chassis development. 
The battery problem, however, re- 
mains, and it now appears that com- 
mercial electric cars will be expensive 
and have a relatively short range 
when they are introduced in the late 
1990s. 

Despite the broad range of new en- 
gines becoming available in the next 
few years, a few emission problems re- 
main unresolved. And there are relat- 
ed problems, such as the unreliability 
of on-board diagnostic equipment. Al- 
so, automakers have yet to develop a 
system that consistently initiates cata- 
lyst activity during the critical first 
stages of warmup. In fact, an emission- 
control system that meets California’s 
ultra-low emission requirements is on- 
ly in the development stages. 

That means even the latest genera- 
tion of high-tech, high-output engines 
must continue to evolve. In the mean- 
time, smooth, clean, and efficient pow- 
er has become the new standard for 
the industry. 


Start your own Steel 
Framed Home 
Business! 
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Seminar: $50. Seminar date followed] 
by 2-day Training Workshop. 


ATTENDANCE LIMITED. Call for 


Winds, Termites and Earthquakes 

+ Energy Efficient 9" Thick (R-30) 
Insulation for BIG Energy Savings 

+ Enwronmentally-frienaly Material 
(over 60% of all Steel is Recycled) 

+ 700 Models + Custom Designs 

e Clearspan Interiors, + MUCH More 


e Simple Bol-together Construction 

e Hanas-On Construction Training 

e No Experience Necessary 

e Unmatched Distributor Support 

e No Franchise Fees 

e Multi-Family. Commercial & 
Small Buildings 


| reservations & details. 

| LOCATION: SEMINAR DATE: 

| Kansas City, KS Oct. 6, 1993 
Los Angeles, CA Nov. 3, 1993 
Orlando, FL Jan. 12, 1994 
Charlotte, NC Feb. 2, 1994 
Chicago, IL Mar. 2, 1994 
Baltimore, MD Apr.6,1994 | 


Call fo Order CALL TOLL FREE TODAY 
$19.95 VIDEOor: | 1-800-TRI-STEEL 
FREE Info Packet (817) 497-7070 Fax (817) 497-7497 uii am ROV. Denton T madé 
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V! Explorabook™... A Kids’ eles 
eum In A Book. k 


Wis-un intefa 8 Science t 1 

'ages ol ac! mates ee Our new, revised 128 page full color 
o this beautifully printed edition contains over 5,000 products - 

‘book Mix up ont M a including a wide selection of science 

ria Stugy, read a cartoon discovery kit s solar cells. maanets 

gh a fresnel lens, stud ta : P Hiayriets, 

with a plastic lens and a optics, prisms, miniature motors 


irrar, and design your own 
al illusion with a moire 
er. Take the ouch out of 
3! Ages 6 and up 

best science fun book for 
7 sclantists” ES Stati 


microscopes, telescopes, astronomy 
maps and more. A fascinating source 
book for young scientists searching 
for creative ideas that can be adapted 
4 for science fair projects 
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Our Lowest Price Compact Laser Pointer... 


istoric < Ta 


oo TS The ('armojie Museum Of It's Lightweight, Measures Less Than 5". Science | Fairs, Water Displays. s. Cen — 
LUE Natural History. = NEW! N ou mas = ES 
These beautiful models were sculp | ' Ideal om icti saiae: Mod On Pun E ! LT. 
tured under the guidance of the with a 12° high flow = — 


instructors, other professionals. 
It projects a brilliant red laser dot to focus 


paleontologists of The Carnegie 


Museum of Natural History. Each Ideal für temperatur re control and circulation at Eoin chemi- 


cals. table fauntams, model waterfalls, water filtration and more. 


orful creatures are not merely toys, 
bul an unusual selection of 20 
hand painted figures, each in pro- 
portioned sizes measuring from 3° 


built to the highest industrial standards. 1'/: hours continuous 
battery life, uses 2 "AAA" batteries incl, weighs less than 2 oz. 
Rated output: 3mW at 670nm. Carries 3 yr. manufacturers 


Exciting Books For Science Fair Projects 


ü a F D Hn 
700 Science Experiments For Everyone 
limited warranty. PUB2,117 Price Breakthrough! ONLY $79 | = xp y 


Fact sheet on physical and chemical prop ==: —À— 
erties plus experiments for classroom use 

included. PUS9,129 $3.95/Pair; 10 Pairs or more $3.50 
Great AM Radio Reception With Select-A-Tenna. 
Listen To Station WOR N.Y. When In Boston. 


Science students will find ideas for pro- 
jects involving basic scientific principles, 
including inertia, gravity, Magnetism and 
the mysteries of chemistry in this well 
ag illustrated book. 208 pages, by Robert 
D. FE Brown - uses inexpensive materials with 

$ step-by-step instructions, PUSTU3 $9.95 

"333 MORE Science Tricks And 

gi Experiments" 222 pgs. PU35,838 $10.95 


You'll Be Astonished By The Bizarre Details! 
“Magnification”, 
A Unique Pop- Up 
Lift-The-Flap Book. 
A pop-up of a ladybug 


in diar 


 PU38, 152 $9.9 o5 
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i Your Own 2000° Solar Furnace With This 
nel Lens ng Harness The Sun's Rays! 
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This new antenna will bring in those weak, distant AM 
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radio signals loud and clear. You'll) now get 
excellent radio reception on all 
AM stations. Select-A-Tenna 
| turns your AM radio into a power- 
ful receiver. Used in Alaska to 


pull in stations Tram continental 
US. Emplays mutually inductive 

coupling. Mini-jack and pl 
1094€ in dià. 
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PUO. a a 70 PU72, 147 $58. 


——— * amu" mar "a Eh vt n" | | 
Vort > More Th an ey | Bank! i l i magnified 620 times ts Create A nology and engineering. You'll be 
Morte, More Than A Mor Money Bank! Build A Real Crystal Radio Kit. | front s many surpris- Z J Magic nology and engineering. You'll be 

d ER. | NI CR gs awaiting readers as ^ S. ab vibe Gonimand. tr move 

Libcr CRS ano nani mane | Remember the golden age of radio? Fountain | 

V ont ie : aching pag This crystal radio kit can bring back | they explore the invisi- . forward or backward in perfect cali- 

rog ae Ae 3 T tular [ e gel old memories... like listening to ble, Bizarre world A acianca brated balance. f almost becomes 

pates an immense amount of "The Eddie Cantor Show” "The Green | revealed by the scanning demonstration! alive! Contains complete instruc- 

ea the ci tQ Spi ound F Hornet’. “The Lone Ranger" and electron microscope | jaa : : i Using two empty tions and 38 ri G 
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to your local stations and even experi- 


hi dden world for al apes ioe 
ment with radio waves. Easy to build 


lifting the paps, t children can! find a a milli 
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forage “The longest continuous s 
i T far is 33 hours, 76 minuter, 
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DMUND SCIENTIFIC, America's largest mail-order marketplace of unique items offers 
ARD-TO-FIND SCIENTIFIC d OPTICAL PRODUCTS s ThE BUDDING SCIENTIST 4 oe 


Throw this 2'/ dur- 
j| able plastic ball mto the 
3| air and it will drift safely back to 
|| earth with the 20° diameter para- 
j| chute that is enclosed within the ball 
Space balls are fun and educational. 


EE 
Watch the liquid contained within 


replica is exactly to scale. Every attention to slide presentations. charts, asi N tar | the glass chambers appear to |Faund In The Skin Of These 
detail is scientifically accurate and business and sales meetings at distances up ^ be used in either direction and is sell-priming, Operates on | "boil" trom the warmth of your Rain 

comes with an authentication from to 300 leet This compact pen style class Illa | & “lashlight batteries (nat incl), runs up to 48 hours before bat- | hand that increases the vapor FROGS 

The Carnegie Museum. These col- laser pointer is crafted of the finest materials and | ‘ey change is required. 4° tube included. — PUSO,345 $7.50 | pressure within the chambers. | Forest : 


he warmer your hand, the better 


fingers, rub for a second, pal A it 
on any smooth sur- 


stainless steel discs work on the d 
principle of thermodynamics 
Heat (rubbing the discs) we 
makes metal expand, a cool 
surface make i A contract. 


bottles and our 
fountain device 


AB 


FUG, 313 $3. 30 


Dur Most Popular Science Fun Assortment. 
Classic science demonstration toys have amazed and 


The 


Handboiler, | intrigued young minds for many generations. You'll have fun 
A and learn scientific demonstrations with these favorites: 
Demonstration | * Perpetual drinking hird A $28.35 Value 
Of Physics. | * Whirling gyroscope PU37,471 
| + Sun-powered radiometer SPECIAL sey495 
"3299 — | o Amazing flying bird price ^21 


Tips Of Blow Darts Were Coated With Poison 


Sel of B 
PU52,382 
$25.95 


Designed in cooperation 
with the National 
Aquarium in Baltimore 
Each colorfully handpainted frog is 2*5" lang. The toxic 


works in this unusual demon- VALUE! 


stration of physics 


= . you get rave reviews 

with your demonstra- 

tian of solar panel electronics. Kit 
includes 8 modular cells each 
0.4V/100mA output which can be assem- 


to 24° long. ! TOO sciENCE | New, up-to-date edition of the best known | Edmund's Famous Aire Horie seem Bd, frais tear Be cat 
ill om Sel of 20, PU38,688 $110.00 | Can You Tell Which Ball Is A Happy Bouncer, EDS EVERY OnE | science experiment book in the world. | Jumping IF. benbiribs Dj indians wii usi il to coal the tps oF thelr 
And Which Ball Is Not? | n Compiled by science instructors under | Quarters 9". | blowgun darts before hunting to stun or kill their prey and 
aon Of Your Eye Enlarged. > | the auspices of UNESCO in Paris. 251 à | by medical research to benefit mankind. 
t langes and inspect " saaming eeen dee geras ; | pages. featuring optical projection. elec- | Leap 3 m | uy mener TOSee THER: 
E "eir unione ples E wiin marked differences in their physical | tricity, chemistry, astronomy, magnetism, | [a 
por. Dr ped. 226 properties. They have the same density " geology, physiology and more. Describes Aad iy Ns by H SUM sinó T paseos Top 
m tront surísca 22155 mass, color and appearance; yet when I experiments with easy-to-follow instruc- | (e Air: ES onors in oclence Fair Demonstration. 
g ii "Mur MS erg to m pu ore ames Sante 3 In .itians and diagrams. PU9301 $13.95 | Full of tun and sur- UE We' i beagle pes 
dinc mirror Diner r$ mOUOmness. Marvelaus Citi ja i prises, Simply click the | parts in this modular 
piine provoker for discrepant event science | 333 | Selónés Tricks And Experiments jumping disc SRi your M a component kit to help 
"Neat 


p? ir ini a the 9 o^ 


r. à feet high. 


Friends won't be able n bled in parallel or senes ta make many 
to resist tinkering with, em a, differant output panels to power elec- 
them. Haw daes il a 4 tronics such as a calculator. radio or cassette 
work? The nickel and player. Many combinations from 3.2V/100mA - 


D.4V/800mA. Kit also includes 1.5V/200mA solar mini 
motor. miniature fan blade, lead wire. mounts and instruc: 
tions. (Bulb and fixture not included), — PU39,807 $19.95 


Build Your Own Motorized Walking Ra 7 


Jh 
A Capsela discovery toy can be an 
exciting introduction to rabat tech- 


Jumping Quarters 
EMEN) $4.25 


nos VOUT SiS, Sil n ing ME | ba d tt no batteries or A BUS needed pede, a pollen g or ac mmnuter you can Create à ati - = Litt up to 200 Ibs. Fun iD use arpund docks 
nnal or spi side down. p us Complete with instructions and all parts. PU37,839 $9.95 Interactive a cational, this ape rauman oz M and bridges. A ‘must’ for a boat, it helps 
Made tough palypra m lene [ f; Ps a a CU P "pm c NR, HM uni usal gm for thes SCIATICA OTH Fi | retrieve metal objects: that fall overboard. 
ns included * PUST. 832 $18.50 = ey Add Spectacular Color To Your Home With A a ed child and a great t defy 997 l| You'll be amazed at what you pull up. Wt. 
Rainbow Light Display. a! mee OS x10", hardcover Pus7ee $14. ‘99 Pua: $3.95 2 lbs., measures 4x3'x3'/, Made with a 
| n 55 DONNE ee ae pi" CERNI CI c o CE RN EERÓ Poly-Vinyl Chloride cim E: bes coro 
Our equilateral prism mounted in E, Mind Boggling Optic Mirage* Creates Dur Amazing uss sion and chipping 35 $33.95 

$e an attractive high tech positioning | Baffling Illusions That Defy Explanation. Happy Bird Cats - 

am E D wm windowsill and projecs the — È = ) sit ex d i Radiometer...A Space Age Sphere. / 
Assorted Stars That Glow In The Dark Turn | ver- ng T | Pd EX i rinking! i It's fascinating to watch the delicate vanes ff qi: 
venei Bea und i fnr gl sv) = within this 5° precision-made sphere spin | 


pour walls, ceiling and floor, Its almas 
ging inside a multifaceted diamond. Gi ass equilateral 


; Any Wall Or Ceiling Into The Night Sky. 


faster and faster illustrating the basic prin- 


TM Assortment of 250 luminous stars m | 1* (28mm) ! ciples of solar heating. When light strikes 
e \ that glow in the dark on ceiling or | Dlastic Sieb e Boi w ER AST Huss A00 $7 50 the vanes it transfers heat and the vanes 
em E You and your friends will| eee begin to move. Works from direct sun- 
newing thes Stars" hey'll light up a room with the | light or artificial light. An attractive con- 
lo | Stars and you } have fun with astronomy. Motors By The Bag For The Hobbyist, Modelmakers Mirage will become the versation piece PUGO.082 $6.95 
on 1 prn fs exposure to light. Comes wih) e Our laranha CF most baffling, attention- | This Clever Gadget Will 
Laa aae 4 pM "ri getting conversation piace you'll ever own. Each mirage 
jn the heavens PUSS21 Pkg. of 290 $4.5 We d lgan pian, B3 [-— you display i is a scientific phenomenon called a three Tell You How High You Are. 
te Wheel®, The Talk Of The Galaxy TS Unlimited Ae) T| dimensional real image. For years, students often first 3 3 Whether you're driving cross country or 
9 Sy applications. "hee doeet heard of them in science labs, but few actually saw one. | Fascinating to watch. Simply duck hiking in the mountains, this Altimeter 
ld It Be Perpetual Monon whe Observe the path of light rays illustrated as they construct | the bird's beak into a glass of will tell you how high you are. Shows 
alot at fun 7 : Have ! fun by adding motion to = saw | a three-dimensional image of this fascinating optic mirage | water to begin happy birds bob- elevation tram sea level to 15.000 feet. 
ting “se your science fair projects, | | disc... there is nothing there. The object actually is | bing motion. Then the bird takes ZU Can be mounted to dashboard with self 
eto any demonstrations and experiments __ fy ‘/ | below, displaying an unusual parabolic optical effect. | over, continuously dipping into the "^ sticking tape [i ien or has, re-drilled screw 
fr Old . with this special buy of 20, 1 [ F | Even when photographed, the object appears to be on top. | water fora drink. PUBO,778 $4.50 | holes. Built-in barometer include ,544 $39.95 
131 z Ise. * motors with L long shafts. f = Acrylic Mirror Optic Mirage”, g" dià. PUT2. 381 $39. ——— SS — — — — — — — — Mee unten eae uence ened 
^ ee! onto its curvilinear path to create the | "9. V" Motors PUT304 $14.95 Glass Mirror Optic Mirage”, 9'dia. — PUS2,322 $69. 95 ‘Edmund Scientific Co. STOBIERBG ice 
853 mot OF winding up by running down. Down UR -E i Dept. 13DA, C912 Edscorp Bldg. = 
à amd u up D tfe other for as I ong as you care to watch ! Barrington, NJ 08007 
ace sd uses these 5 c concepts: kinetic and ! gon; 
in , the laws " Mfremiod MAAR and other METHOD OF PAYMENT: 
i og: Ces A great perplaxing puzzle for an C) Chack enclosed O VISA 
dm PUat. 132 $19.9 O MasterCard [1 Diners Club 
: PAE L] American Express O Carte Blanche 
And Intriguing! You'll Play For Hours With O Discover O Optima 
se Colorful Magnetic Magic Marbles. F. ; TETT 
= n a = E i 
& mountain or odd geometric See nature's smallest engineers dig tunnels and build = 
ns with these fascinating, high bridges. Watch ants build colonies, care for their young, i Card Number 
1 plastic marbles. Each marble fight enemies and mate, Am City™ (illustrated at right) - 
iot a negative and positive consists of six 4'ir x 4'r ant modules that are intercon- ANT FARM, an all-time favorite kit also available Bank Number (Mastercard Only) — PR EA 


A challenge to your ie 0 e 
Fun for youngsters, adults too! |, 


ne T Dac "kan 

O68 (Package of 20) & $3.85 Ea. 
5 Packages or more) & $3.70 Ea. 
O Packages or more) @ $3.20 Ea. 


=) For Phone Orders, Call 

| for friendly special treatment 
isa, MasterCard, Diners Club, Am. Exp., Discover, 
Blanche or Optima. Call anytime. 24 hours a day. 


BT ORDERS SHIPPED WITHIN 48 HOURS 


nected with vinyl tubing. Many arrangements of modules 
allow you to create your own city. Unbreakable, escape- 
proof construction. Kit includes 6 modules, tubing, eye 
dropper, tweezer, special sand, ant food, instructions and 


(nol illus.) Includes an unbreakable 10x15" plastic 
see-through case, green frame. stand, sand and cer- 
tificate for live shipment af ants.* PUTO,295 $19.95 
"Anis take about 2 weeks for shipment to arrive via 
PU37,873 $22.95 mail Ants cannot be shipped to Hawaii or Tennessee. 


a certificate for a supply of ants." 


No Risk Guarantee! Il you are not completely satistied with your purchase, return the merchandise 
in its original package and we will cheerfully refund your money in full. We back our products! 
Our 45 day unconditional guarantee means you take no risk on any product you buy from us. 


a5 Edmund Scientific Co. 


Dept. 13DA, C912 Edscorp Bldg., Barrington, NJ 08007 L 


In MJ Add 6^. Sales Tax 


Signature 
RUSH FREE 128 PAGE 
FULL COLOR CTALOG TOTAL ENCLOSED 
Name 
Address 
City State Zip 


————-- Serving Science Hobbyists Since 1942 ----------- - 


Shoppers' Showcase 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, PoPuLAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


A selection of products and services for PoPuLAR SciENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


CABLE TV 


NORDICTRACK’S FITNESS BIKE: | 
THE FIRST BIKE meos FOR SAFETY. DESCRAMBLER LIQUIDATION! 
FREE CATALOG! | 
Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 
e Shifts more easily than © Reduces strain on your back, neck and iin Rar miae pantie uium pees 
typical multispeed gear systems, wrists with the heads-up riding position. For Informauon: 818091798 
with the wi Catalogs & Orders: 800-628-9656 


ed 
Reflex-Action Radial Gear”. 
© Get three times the braking power 


e Custom fit your Fitness Bike with the 
fully adjustable seat and handlebars. 


e Discover the easiest bike you'll ever 


SUI OM ‘ar 


of ordinary brakes with our ride with superior maneuver- ite 
patented Power-Response obiti ond and a shorter 
Rim Band Broke". wheel base. 
© Experience this j » ig © Virtually 
low-impact exercise | Se maintenance- and 
that burns 10900 1 m s adjustment-free! 
calories per hour. 


Pre-cut dome home kits in a variety of floor plans up 

to 3,000 sq. ft. Complete kits start as low as $6,120. 

Attractive, easy-to-assemble, energy-efficient. 512 for 
, new 100-page catalog package. Color video $8 more. 


£3 TIMBERLINE GEODESICS 


2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


Introducing the first bike backed by the NordicTrack name — 
NordicTrack's Fitness Bike? Innovative ergonomics and Y? 
revolutionary braking and gearing systems make it the safest A~ X 
for your body and the safest to ride! Plus, only NordicTrack’s 


Fitness Bike offers a three-point satisfaction guarantee HIN MOM 
program that makes it the safest to buy! Call today and REVUE ae 


discover fitness enjoyment! 


FOR WRITE: NORDICTRACK, DEPT. 1Y8J3 

| 104 PEAVEY ROAD, CHASKA, MN 55318-2355 
A Ca PLEASE SEND ME A FREE BROCHURE 

CALL TODAY FOR A FREE VIDEO AND BROCHURE: l ALSO A FREE VHS VIDEOTAPE 


: 
1-800-858-BIKE G20 Tc s—— — : 
Í 
i 


© 1993 NORDICTRACK, INC, A CML COMPANY = ALL RIGHTS RESERVED. 


30-DAY HOME TRIAL PEE E 


PEE PEE EE A G HS oo ee SS 


Lund me YESS DINE 


sim 
BEDROOM ORGANIZER 


FITS UNDER BOX 
SPRING AND UNDERBED 
MATTRESS | J | DRESSER 


po Nordic rack 


poor picture” / | 
quality when the Inte i. canif 
iboth enhance and stabilize 
\virtually any video signal? | 
. Purchase a high quality 
Intelestar video stabilizer that 


[|offers the following: 
Durable, slim-line metal casing! 
9-volt battery! Copy any tape! 
Gold-plated cables! Made in USA! 


| Make the intelligent choice 


GET 
CONTROL! 


CABLE TV DESCRAMBLERS 
AND CONVERTERS 


Gain complete control of vour TV, and save money on 
monthly rental charges by owning your cable equipment! 


DUSTPROOF | 


= al 
REPLACES F. J CEDAR 
BED — sou, MEN CLOTHES 
FRAME | t an : '/ PROTECTORS 


STORAGE — 6 or 12 
SELF CLOSING DOORS DRAWERS 


TOP BRANDS AVAILABLE 
Everquest e Panasonic * Jerrold + Zenith * 
Pioneer © Scientific Atlanta + Tocom * 
and many more! 


ALL THE WASTED SPACE UNDER YOUR 

BEDS TO A BEAUTIFUL CHEST OF DRAWERS 
FEATURES: SOLID WOOD. DUST PROOF, CEDAR 
PARTITIONS, 6 OR 12 LARGE DRAWERS, BALL BEARING 
WE E LONG CENTER. STORAGE 

iE AND GHOQO C ED CONSTAUCTION, EASY 
SEMB aCe CHOIC OF FINISHLS INCHES HIGH 


SHIPPED UPS (KD) FROM 3139 


SATISFACTION GUARANTEED! 


Same day shipment if order placed before 5 pm EST. 


1-800-775-0444 Nee 


MC, Visa or COD. 


Order Now! 


| SIR e j 


FREE CATALOG 1-800-782-4825 


T C ELECTRONICS FOR SPEEDIER DELIVERY 
ir Eee AT PS Loc 
Decoders and Descramblers must not be used without authorization PLEASE USE YOU R 971 E S5 5t#101 Tempe, AZ 85281 
by vour local cable operator. Sorry, no Tennessee sales Tel{602)829-8110 
— ZIP CODE —— 
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* Adjust Firmness 
to Fit Your k 
Exact Needs. p” 2 


* Unique 
air-cushion 
design contours to your 
body, providing superior back 
support and comfort. 


* Research shows 94% of back pain 
sufferers say Select Comfort gives 
them the back support they need 
to get a better night's sleep. 


Sleep Better On Air 


Customized Comfort -You Control The Firmness. 


Revolutionary Air Support System. 

Select Comfort's ria m air support sleep system 
lets you control the feel and firmness of your bed— 
simply by pushing a button. Your mattress can be 
firmer than the firmest innerspring or softer than 
the softest feather bed...helping you sleep more 
comfortably, reducing back pain and muscle aches, 
and providing true support. Change the firmness 
whenever you like to meet your exact preference. 


Adjust Your Side Separately. 


Inside the mattress are two air chambers. You 
can adjust your own side independently. With 
Select Comfort, you satisfy your own needs 
without compromise. 


Select Comfort provides pro yer back support and 
contours to your body, distributing weight evenly. 


f 


^. PRESSURE POINTS ~ 


Innerspring mattresses create pressure points 
and uneven support. 


Waterbeds rely on ue Duabus and can cause a 
"hammock effect," bending your spine unnaturally. 


r 
| 
L 
L 
l 
| 
| 
[ 
| 
| 
| 
| 
| 
I 
I 
I 
I 
| 
I 
| 
| 
| 
| 
| 
| 
l 
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Try Risk-Free for 90 Nights. 
Sleep on a Select Comfort for 90 nights. If you are 
not completely satisfied, return it for a full refund. 


15 Year Warranty. 
Discover why 96% of Select Comfort 
users recommend it to family and friends. 
“Iam a doctor and often come home exhausted. This 
mattress is the most comfortable I've tried.” 
Dr. Connie Horn, M.D., Clarksville, OH 

“For the ma time in years, we wake up without 
aches and pains and have more energy! 

Mr. & Mrs. Dennis Clevenger, Lawrenceville, GA 


Call now FREE VIDEO 


for your 
and FREE Brochure 


Name 

Address 

City 

Evening Phone( — ) 
Select Comfort Corp 


9301 75th Ave. N. 
Minneapolis, MN 55428-1003 


State —— Zip 


l 
—————— —————— -— m — má — m — - m € —  — € 2 
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The NordicFlex Gold* 
strength trainer gives you 

a fast, effective workout in 
your own home in less time 
than it takes to drive to the 
heaith club and wait in line 
to use the equipment. Just 
three 30-minute workouts a 
week let you develop a 


WD 


GET THE WORKOUT YOU WANT, 
WHEN YOU WANT IT. 


Only NordicFlex Gold has a patented isokinetic 
resistance mechanism to adjust to your body’s 
individual strength...the harder you push, the 
harder it pushes back. You'll spend 40% less time 
adjusting resistance than on other machines and more time 
pushing your muscles to the maximum. Plus, research proves 
that isokinetic strength training is more efficient at increasing 
strength and improving athletic performance than traditional 
strength training. Choose from up to 32 exercises for 
a total-body workout. 


Best of all, it's from NordicTrack! 
Why wait? Call today! 


p den Tra 
Pa. T 
vw 


Call 1-800-445-2360 ex. 18KJ3 


r 
sA or write: NordicTrack, Dept. 18K]3 
d 104 Peavey Road, Chaska, MN 55318-2355 


Send me a FREE brochure O Also a FREE VHS videotape 


Are you interested in 
model rockets? 


| Until a few years ago, model rockets were kid stuff. A 24 
| inch rocket was considered BIG, and a‘D' motor was the 
| ultimate in power! | 


* 


Please allow us to introduce you to 


Avance — Power scent with 


CABLE TV DESCRAMBLERS 
AND CONVERTERS 

Gain complete control of your TV, and 

| save money on monthly rental charges by 

owning your cable equipment! 


TOP BRANDS AVAILABLE 
Everquest e Panasonic e Jerrold e Zenith € 
Pioneer * Scientific Atlanta e Tocom e 
and many more! 
SATISFACTION GUARANTEED! 

Pricing Available 
Orders can be placed 24 hours a day 
7 days a week! 


Same day shipment if order placed 
before 5 pm EST M-F 


Call Toll-Free 


l -800- 775-0444 
E 


CLLH 


e Rockets 30 inches to » 20 feet tall 
e 2.25 in. to 11.5 In. diameter 
| @ Use motors 'F' through 'M' power 
e Flights from 1,000 ft to 50,000 ft 
è Advanced parachute recovery 
For our complete catalog and extensive 
information package please send $6,00 to: 
PUBLIC MISSILES LTD. 
38300 Long St. Dept. PS 
Mt. Clemens, MI 48045 
or call 


(313) 468-3521 


(Please have your Visa or Maslercard ready) 
Office hours 8 am - 8 pm EST Mon - Sat 


Pkg. includes PML's 28pg catalog of kits, components, & 


FREE Video and Brochure. 


| Name - 
l Street 
(01993 NordicTrack, Inc, q City State Zip . 
A CML Company «All rights reserved. 1 phone ( | 


adhesives. Sources for motors, electronics, composite 
components, video tapes, HPR magazine, etc. Answers 
to most common questions, list of 58 HPR clubs nation 
wide, Tripoli Rocketry Assoc. member application, etc. 
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Special Note: Decoders and Descramblers must not be 
used without authorization by your local cable operator. 
Sorry, no Tennessee sales. 


GEODESIC . 
DOMES Lii. 


s Dome Home Kits, fill 
e Finest materials, precut, ready rial as ir le, 1100-4600 sa. | 
« Send $15 for beautiful. 100 pp. catalog, floor plans l 
accessories & prices. Moneyback Guarantee. i 
GeoDomes WoopWorks - 

6876 indiana. Rr. A-110, Riverside, CA 92506 (Ph 909-787-8800) 


SINGERS! REMOVE , | 
Unlimited Backgrounds" 


From Standard Records & CD's with thej 
Thompson Vocal Eliminator" Call for Free fS 
Catalog & Demo Record. 


Phone: (404)482-4189 Ext 60 a 
Singer's Supply, Dept PS-1 d 
7986 Hightower Trail 
Lithonia, GA 30056 HE 
24 Hour Demo/Info Eques k, 
Line Singer’ 404)482-2485 Ext60 ..' 


WOOD HEAT 


HEAT YOUR ENTIRE HOME 
Call 1-218-326-6786 or Write 


Charmaster? 


2307 C HWY 2 W. 
GRAND RAPIDS, MN 55744 


Q | 19 DI DO 
World's Largest 
Discount Catalog. 
with 3 FREE VIDEOS 
Special Bonus Offer for all 
New Customers. $3 shipping 
| For 25 EXTRA VIDEOS 
check here, add $10 shipping 
FREE MARKETING Dept PSaa 
Box 85311, Hollywood, CA 90072 


BELOW WHOLSALE 
MOVIES FOR MEN! 


& COUNTER SURVEILLANCE Electronic Devices 
Bugging/Phone Tapping Detectors + Phone 
ie ish « Voice changers e Caller IDs « Vehicle 
Tracking » Transmitters » Locksmithing + and more! 

Ranh 7 hour telephone recording system. 
" Tapes phone calls automatically. $125.00 
FOR CATALOG SEND $5.00 TO... 
P.0. Box 337, Buffalo, NY 14226 (715) 691-2476 


for making Ornamental 
Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


| Tells all the facts! Gives all the 
information on HOW TO OFFER YOUR 
INVENTION FOR SALE. In business 
since 1954. We have helped inventors 7 
and showed them how to offer their z 
inventions for sale to manufacturers. No obligation. No | 
salesmen will call. Write for FREE BOOK filled with facts. 
Send $1 for postage and handling to Kessler Sales Corp., | 
Dept D-710-3 Fremont, Ohio 43420. 


Mail Coupon along with $1 for postage and handling 


| NAME 
| ADDRESS 
CITY/STATE/ ZIP 


Kessler Sales Corp., | 
L. Dept. D-710-3 Fremont, Ohio 43420 zd 


| 
| 
| 


DESCRAMBLERS 
Best Prices in the U.S..A.! 
| Guaranteed to Work! 
WE WILL BEAT ANY —— 


JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 


The Newest & the Latest 


DMTB-A - all Jerrold Impulse & 
Starcom series 
SA3-DFA - all Sci Atlantas incl. 8536, 
8536+, 8580, Drop-field 
PN-3A  - all Pioneer systems 
ALSO 
FTB3, SA3, TZPC145G 
24 HOUR SHIPMENTS 
3O DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 


1-800-772-6244 
U.S. Cable TV, Inc. Dept.: KPS103 
4100 N. Powerline Rd, Bldg. F-4 Pompsno Beach FL 33073 


"RO ft DUAFAE TER. T2 Hr HIGH 


DO IT ALL YOURSELF 


Cut ver cwn payer connectors 
ribs ond panes ond build thüs 
beoutitul aene m less tan 

2 weeks for $450 

Use for Garage, Workshop or make 
into Guesthouse. Select larger size 
and build a Dome Home 


r TE KEY DOME, Depi PS59310 
DER, PO Box 430253 Mami, H 33143 


BOW HAS INECHPRAA TOI PH 305 68685 3541 


CON 15 UF TO H DOMES 


FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 


CABLE TV DESCRAMBLERS 


lal Dealer F pa ; 
Prices! . Garana. Prices & Warranties 
* Orders Shipped Immediately! VISA/MC Ok 


REPUBLIC CABLE PR DUCTS, INC. | 
4080 Paradise Rd #15, Dept. 536 Las s Vegas, NV 
For all other int ormation -9026 


BE A HOME INSPECTOR 


Eam up to S500 per job! As house 
prices continue to rise, home 
inspections become more important to 
home buys rs. Are they getting value 
for their money? Or are thev being 

| taken fora ride? Answering these 
questions can eam you hard cash! 


Enk Kuniz 
Denar NE] Sd mk 


Mo Experience Necessary! 

NEI training guides you step by step from basic to 
advanced home inspection techniques. Study at 

home in your spare time. Set your own schedule. 
The Best Training Value Available! 
No hidden fees. Sound instruction, personal 
service, and low tuition. Guaranteed! 


FREE CATALOG! 
| |. 1-800-552-0782 


Name _ Age 
Address 


City/State; T 
MEI 5echonls E: 
2920 Windom Place, NW È p iati 


Ne Washington, DC 20008 


' Lom 
Dept. 7017-0993 ON. 
E E E 


MEN: BE 
TALLER}! 


SIZES: 5-12 
WIDTHS: B-EEE 


IN 
BUSINESS 
OVER 50 YEARS!! 


Tired of being short? Our quality leather 
footwear has a hidden height-increasing 
innermold inside the shoe. NO OVER- 
SIZED HEELS! Look like ordinary shoes. 
Will make you up to 3" TALLER, depend- 
ing on the style. Over 100 styles to 
choose from including dress shoes, 
boots, sport shoes and casuals. 
Extremely comfortable. MONEY-BACK 
GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 


TOLL-FREE 1-800-343-3810 
ELEVATORS? Í] 


RICHLEE SHOE CO., DEPT. PS30 
P.O. BOX 3565, FREDERICK, MD 21705 


45 Ways to Help 
You Qualify for 
the Job You | Want 


| Free Facts about Career — — 
Diplomas and Degrees 


Now, at home in your spare 
time, without any previous 
experience, you can train 
for a money-making career 
„even get a Specialized 
Associate Degree. Call or Sims $a 
send for free information on the career field that 
interests you most and how to train for it. 


ZA. 1-800-992-8765 Ext. 2347 


enn CALL ANYTIME—24 hours a day, 7 days a week 
OR MAIL COUPON TODAY! 


E international Correspondence Schools 
SINCE 1890) Dept. APCS93S, 925 Oak Street, Scranton, PA 18515 | 
Send free tacts on how | can study at home for the , 
career | have chosen. No obligation. CHECK ONE BOX ONLY. | 


ar 702L 


| ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED ! 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
8B O Business Management O Civil Engineering Technology i 
Accounting [3 Mechanical Engineering 
[ E Bus. Mgmt.—Finance Option Technology i 
C Bus. Mgmt —Marketing Option C Electrical Engineering Technology 
| C Applied Computer Science C] Electronics Technology | 
—— — — CAREER DIPLOMA PROGRAMS 
| CO High School .] Motorcycle Repair [ 
O Auto Mechanics [3 Hotel/Restaurant Management 
|: [ | Surveying & Mapping C Catering/Gourmet Cooking | 
| Drafting | Computer Programming i 
E C Air Conditioning & Refrigeration C Personal Computer Specialist 
| Wildlife/Forestry Conservation C PC Repair ] 
| C Police Sciences = | Desktop Publishing & Design 
i O Secretary .] Fitness & Nutrition | 
C Diesel Mechanics L] TVNCR Repair 
|. C Electrician _] Photography | 
O Small Business Management a Animal Care Specialist 
| © Gun Repair C Journalism/Short Story Writing | 
O Electronics C) Interior Decorating 
| C Bookkeeping C Florist | 
C Child Day Care C Teacher Aide 
E Medical/Dental Office Assistant C Home Inspector I 
_] Legal Assistant Ci Medical Transcriptionist 
| O Art C Real Estate Appraiser I 
| Name Ne — | 
| Address — — |— 3) Apt. # { 
City/State VES: i 


y Phone ( ) 


uu — - — — —— — — — —— — — —— 2 «1I 


Heavy Duty Tarps! 


Blue or Green 


Ema du 


Solar-Powered 
Battery Maintainer 
Keeps your 6 and 12 V 
batteries at full charge. 
36 solar cells. 

Blocking diode. 

Items 33431 


petet enc ght * 
to 12 hours of night 
dine light on 6 hours of 
daylight charging! You 
can position solar panel 
up to 12' away. 

Item 33432 


— Lamm cem 


500 | 
in Washer 
5 HP eae & Stratton ] 
engine. PM at 1500 


ltem# 157149 


gne Engines 


Horizontal | 


8 HP 4000 Continuous 
#6061 Watt Generator 


8 HP Tecumseh engine 
has cast iron sleeve. 

3-23 HP! ltam# 16425 
Lowest Prices! 
1000's in Stock! | 


K-9 Corral Pet Containment SIM 
Kit includes UL-listed 
transformer and AC 

adapter, receiver collar 

with system tester, con- 

tact tips for short and 
long-haired pets, 5 cal- 

culator type collar batt- 

erias, 500 feet of wire, 50 

flags and manual. 

ltem# 3674 


Driveway Defender 

Alerts you when a vehicle, 

| person or animal moves 

past sensor! Sends a radio 

signal to the receiver up to 
‘away in your home. 

No wires to bury. 

| temë 33142 


Powerful 
Cordless 


channels for 
impressive 
clarity and 


4 times “roving | 
area" of 
ordinary 
cordless 

hones. 

tem# 332102 


LIZIITIII LLLA 


Shipping not included, 


Name 
Address 
City State Zip 
Key #31541 SEND TO: NORTHERN, 
P.O. Box 1219, Burnsville, MN 55337-0219 
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. Now you c. can 


about 
the weather | 


ur ULTIMETER?’ II Weather 
Station helps you plan your 
day, safeguard your family and 
property by alerting you to local 
conditions that often vary from distant forecasts. 
Tells you to: Warn loved ones when wind chill 


| threatens frostbite, secure outside belongings 


124 


against sudden gusts, protect plants against 
weather extremes, Over 20 weather functions: 
- p © Wind Speed 
m Direction 
| (40 ft. cable) * 
* Temperature 
(25 ft. cable) 
Chill Factor * 
Alarms * Highs/ 
lows/times/ 
dates + Metric/ 


ACTUAL SIZE: 278^ x 674" 


English * Op- | 
tional self-emptying rain gauge * 30-day money back 


guarantee * One-year warranty 


HOME WEATHER STATION ...... Only $179.00 
Order by Dec. 24 and get a DISCOUNT COUPON for a 2nd 
Keyboard Unit for remote use, only $49 ($90 value) 
NEW! Add our PC DATA LOGGER ..... Only $69.00 
Del. in US, add $8.25 shipping & insurance. NJ res. add 6% tax. 
For information or to order with VISA/MC: 
TOLL-FREE 1-800-USA-PEET (872-7338) 

FAX orders: 908-517-0669 
Or send check, m.o. or credit card no. and exp. date to: 


PEET BROS. COMPANY 501-310P Woodland Rd., 


W. iion NJ orn 
Free Brochure Our 18th Year 


PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces it's most powerful SUPER MACHINE that 


REPELS 


Jt gne 


MICE, RATS, 
SQUIRRELS, 
FLEAS 


and thousands report ants, spiders, roaches, flies, and 
crickets gone OR YOUR MONEY BACK! Bentley's SUPER 
PEST REPELLER blasts out ultrasonic sound that is 
unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them 
everywhere: homes, restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 
"Have 12 cats, 1 dog and NO fleas." Binghamton, NY 


"Haven't seen one ant or spider since | plugged it into 


the wall." Paramus, NJ 
"All my mice are gone." Riverside, CA 


BEWARE OF CHEAP IMITATIONS! 
Bentley's SUPER PEST REPELLER is the best! 20 to 
100 times more powerful than competitive units. 
Registered by the Canadian Dept. of Agriculture to 
repel mice and rats. (PCP act Reg #21465). UL listed. 
EPA est. #. Dual transducers blast out ultrasonic 
sound at 148db and 32 to 62 KHZ (32,000 to 62,000 
cycles a second). Over 3 million repellers sold. 90 day 
money back guarantee. 36 month limited warranty. 


Attractive and compact. Walnut and beige finish. 
Only 2-1/2" high and 5" wide. Just plug it in. THAT'S 
ALL! Costs less than a penny a day to operate. 


WHY PAY MORE? $39.95 ($4.95 shipping). Save! 2 
repellers only $69.90 ($5.95 shipping). BUY 3 GET ONE 
FREE! Only $119.85 ($6.95 shipping)! CA residents add 
7-1/2% sales tax. All major credit cards holders CALL 


.TOLL FREE: 1-800-348-6868. Info/foreign: 415-647- 


7904. Checks and M.0.s to: Bentley's for Better Living™, 
Dept. MJ61, P.O. Box 31652, San Francisco, CA 94131 
© 1823 Bentley's 
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- do something | 


| 


| 


| 5 


BEI 


MELT METAL! 


[Build a low-cost, high-temp furnace! Melt alumi- 
[num, brass, iron, more! Pour ingots, machine parts! 
Set up complete foundry! Discover complete plans, 
how-to, & secrets! Highest quality! Best selection of 


books you'll find anywhere! You can do it, too! 


POUND IRON! ||: 


Blacksmith plans, tools, projects, and much more! 


BUILD MACHINES! 


Build a metal cutting lathe, shaper, milling machine, 
sheet metal brake, bandsaw, more! Learn to restore} 


machine tools, spin metal, electroplate, 
work copper, more! Build one-lung 
gas engines, steam engines, un- 
scientific apparatus, 
more! Learn secrets of old] 
chemical processes, steam 
cars, magnets, pup 
Ine, run- 
ning three phase motors 


usua 


motion, moon 


on single phase, more! 


CATALOG! 


F} Send $1.00 for your personal 
i y copy of our giant technical 
' books catalog! Hundreds of 
quality books! You'll be amazed! 


M SGH on guars ara jag s TOD. DAY! 


LINDSAY Y PUBLICATIONS | 


Box 538-ESX Bradley IL 60915 


[ | Send a Technical Books Catalog! $1.00 is enclosed! 
Name 
eet 


State 


Only 
486DX2-66MHz Intel 
Ful-Tower case 230w 


8mb RAM 

TEAC 5.25" & 3.5" FD 
2 ser, 1 par, 1 game 

imb XVGA card, 32 Bit 
16.7 million color i 
14" SVGA monitor .28 
210mb IDE. hard disk 

w/ 32 Bit controller 

DOS 6.0 & Window 3.1 
Mouse, 101 Keyboard 


00238-4453 


$1999 


ORDER: 1-8 


TEL:(818)727-9054- FAX:(818)727-9064 
21820 Nordholf,sA, Chatsworth, CA 91311 


LL rr. 


Bason Computer Systems, Inc. 


Do your own machining and shop work with a 
smithy 3-in-1 Lathe * Mill « Drill 


FIX : YOURSELF! 


Easy to use! 
Save Money! 
«> Save Time! 
^^ As low as $995 


For FREE Fact Ri 


Call: 
1-800-345-6342 
(Ask for operator PS ) 


or write: 
Smithy Dept. PS 
Lathe * Mill + Drill 
3023 E. 2nd Street 


The Dalles, OR 97058 | 


PAINT REMOVAL 
and SANDING TOOLS 


PAINT T 

e POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

e STRIPS 1 SQ. FT. IN 15 SEC. 


S344 SANDER VAC” app, 


e FOR DUST-FREE SANDING 7 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


ica vana 


-— — -—À — -— —l0— 8 E 8s 8-0 -- ë -—— — o ——— 0 E 


Save on Cable rental fees! 


CABLE TV 


DESCRAMBLERS 
WE'LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
e 24 HOUR SHIPMENTS! — * QTY DISCOUNTS! 
MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
(NO FLORIDA SALES) MEMBER 

Anyone implying theft of service 
will be denied assistance. 


^ 


Fa 
^ 


Te M NN M — X — 2 


I i —— DT , 
1-800-553-0214 9 
32-Page Full-Color Catalog $2.00 
Business Profitability Booklet $2.00 
66-Minute Demonstration Video $10.00 
Mastercard or Visa Accepted 
*Shown with optional trailer 


Wood-Mizer Products, Inc. 
8180 West 10th Street : 
Indianapolis, IN 48214-2400 


OWN A MACHINE SHOP ICE 


| Make 25to “100 per hour 


it's really possible by making and 
selling bright colortul Badge-A-Minit 
buttons. Buttons are proven 
money-makers at fairs, flea mar- 
kets, conventions. or anywhere 
people congregate. They re 
fast and easy to make with 
Badge-A-Minit and inexpensive! 
Send for a FREE Full color 
catalog or send for à 
Starter Kit, only $29.95 
plus $2.95 shipping (IL 
residents add $1.87 tax) 


Badge-A-Minit, Dept. PS1093, 348 North 30th Rd., Box 800, 
LaSalle, IL 61301, Phone 800-223-4103 


Fo 26 eASY 
WAYS to N€Lp 
SANe THE 
ehem CALL 


“ATTENTION... 


..Carpenters, Handymen, Installers, 
Tradesmen, Repairmen & R 
ARE YOU TIRED OF MAKING NUMEROUS TRIPS TO 
YOUR VAN FOR: TOOLS, 
SMALL PARTS, |. — 
SCREWS, ar 

B FASTENERS, | | 
ETC. ETC.? M- 


INTRODUCING 


The Amazing COLLAPSIBLE Tool Cart! 


* NOW make only ONE trip to work area 
* NO RAMPS NEEDED to pull cart in & out 


| * Serves as INSTANT WORK STATION 
* Tools always stay ORGANIZED in cart 
* SAVES TIME and energy 
* INEXPENSIVE & EASY TO BUILD from 


readily available materials 


ORDER TODAY! 

Complete plans & instructions only $14.95 including shipping. 
SEND MONEY ORDER OR CHECK TO: TOOL CART 
P.O. Box 407104, Ft. Laud., FL 33340-7104 
(Please allow 4-6 weeks for delivery) Copyright 1993 


emodelers! 


HIGH VOLTAGE! 


Build high voltage machines! Make lightning! Per- 
form experiments! Rediscover a lost science! You can 
do it! iba nium an amazing collection miii quality 


og! 


books, plans, and secrets! Write for a cata 


KY 


Discover one of the finest collections | 


both new and reprints of old, rare books. 
You'll find a 1904 book on Tesla's experi- 
ments with wireless power transmis- 
| sion, complete experiments, lost in- 
? ventions, unusual books on Tesla coil 
P construction and use, and much more. 
be Highest quality guaranteed! 


mut E Shortwave Radio 


Build crystal sets, incredibly simple, 
yet powerful shortwave radios! Rediscover early TV| 
S EMI OT UE and spark gap transmitters, and, 
more. Books, video, com 
puter pgms, more! 


Machines! CATALOG! 


Build a Wimshurst, Holtz| sonal copy of our fasci- 
lor Winter static electric} nating electrical books 
|machine. Build electro-| catalog! Highest quality! 
[| 5COpes, Leyden jars, scin- You'll be amazed! Satis- 
tillating tubes, electrical faction guaranteed! Write 


[cannons,and more. — |TODAY! 
" RM BH E E E NM ee 


j LINDSAY PUBLICATIONS , 


Box 12-WV5, Bradley IL 60915 


[.] Send an Electrical Books Catalog! $1.00 is enclosed! 


] Name —————— 


i Street 


state Zip 


of Tesla books available, including: 


SEE THE MAGIC OF THE UNIVERSE! 
T as galaxies, colorful nebulae, the solar system and 
| iren of fascinating objects are yours using large affordable 
& Odyssey telescopes. 9° telescope complete only $275! “Best Buy" 
| mata Magazine Dec. 1991! Sizes up to 17.5"! Ask for free 
| inert that includes a telescope lester and an Odyssey 
telescope operations manual. See it now! 


COULTER OPTICAL, INC. PO. Box K, Dept. PS. 


ldyliwild, CA 92549 Phone (909) 659-4621 
“Optimum Optics At Minimum Cost Since 1967" 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN OAK ETC. 


CABLE TV DESCRAMBLERS 


e Special Dealer Prices! + Compare Our Low Retail Prices! 
e Orders From Stock Shipped Immediately! 
e Guaranteed Warranties & Prices! e All Major Credit Cards 


PACIFIC CABLE CO., INC. 


732512 Reseda, Dept.1479 Reseda, CA 91335 | 
For catalog, orders & information 1-600-345-8927 


MAKE $$ IN PC REPAIR 


NEI's PC Servicing course prepares 
g you fora high-paying career in 
computer repair. Be the boss of 
your own PC repair business, 
advance in your present job, or start a 
| new career. The opportunities are unlimited! l 


Set Your Own Schedule! 
Master the skills you need for success at home in 
your spare time. No rigid course schedules, no 

| wasted commuting time. | 
The Best Training Value Availablel 
NEI gives you the best possible training at the lowest 
possible cost. No hidden fees. Sound instruction, 
personal service, and low tuition. Guaranteed! 


FREE CATALOG! 
1-800-552-0782 


Name 
i mE E E E E qid 
Cilviotale EID E — á— ol — 
gut ER, 
NEI Schools Sz 
NS 2929 Windom Place, NW Z Vw 


WEN Washington, DC 20008 
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SCIENCE & CHEMISTRY (Cont'd) 


LABORATORY CHEMICALS, GLASSWARE 
Acids, SOLVENTS, ORGANICS, catalog: $3.00. 
ADVANCE SCIENTIFIC, 1318 NORTH DIXIE 
HWY., HOLLYWOOD, FL 33020. (305) 
g27-2700. 


MINIATURE ROCKETS—Make these truly 
amazing Solid Burning Fuel Rockets for less than 
1e each from just 2 common household items. 
Fun, Fascinating and Simple. For Complete Illus- 
trated Plans. Send to: PARADOX, P.O. Box 278, 
Middle Island, NY 11953. 


NEXPENSIVE OZONE GENERATOR. De- 
ailed plans, $6.95, Chicago Scientific, Box 
322, Youngstown, OH 44509. 


POOL CHLORINE AND LAUNDRY BLEACH 

5e A GALLON. Uses saltwater and electricity. 

ing $9.95. Pyramid Industries, 24307 Magic 
-, Valencia, CA 91355. (805) 255-5323. 


SECURITY 


e Intimidator” Portable car and home se- 
curity device. Amazingly effective, simple, in- 
expensive. $19.95. Two $29.95. Plans $8.00. 

attenford, 1801 W. Garvey #137, Alhambra, 
CA 91803. 


SONGWRITERS 


SONGS, POEMS NEEDED! CASH ROYALTY, 
RECORDINGS, PUBLISHING, RADIO/TV 
PROMOTIONS. Broadway Music Productions, 
Box 7438PS, Sarasota, FL 34278. 


RsS 
STAMP COLLECTING | 


DISCOUNT STAMPS. REQUEST COUN- 
TRIES. FREE LIST. Iva, Box 197-B, Hanford, CA 
93232. 


FREE! 100 World Wide With Approvals. Kloster, 
18289 Bunny, Jamul, CA 91935. 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


FOUR FOREIGN sets 25¢. Request approvals. 
R. G. Sales, Box 1065-P, Jamaica, NY 11431. 


11 DIFFERENT. NOVA. CANADIAN $8.00. 
WILLIAMSON, BOX 75237, WRPS, WHITE 
ROCK BC, CANADA V4A 9N4. 


1,000 STAMPS, $2.95. Guaranteed Worth Over 
$30 at International Catalog Prices! All-Different. 
55 Countries! Money Back. Other stamps to buy 
or return. Kenmore, OM-880, Milford, NH 03055. 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 


WORLDWIDE STAMPS, ACCESSORIES AND' 


SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 


TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEP'T. E103PS, JAMES- 
TOWN, NY, 14701-0019. 


WATER PURIFICATION 


WATERWISE PURIFIERS .. . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


= Sa D 


NOW LEARN LATEST TECHNOLOGY RE- 
GARDING DRINKING WATER. SIMPLE. 
SEND $3.00 ASASE CRISTAL CLEAR, 444 
WEBBER RD, RR5, WELLAND ONTARIO 
L3B5NB CANADA. 


KLEER WATER COMPANY: Advanced Low 
Cost Filtration System. Pennies a gallon. Infor- 
mation send $2.00. 1060 Highway, 206 Borden- 
town, NJ 08505. 


SWIMMING POOLS/ACCESSORIES 


ELIMINATE THE CHLORINE IN YOUR SWIM- 
MING POOL. POOL IONIZER PLANS, SCHE- 
MATICS, MANUALS AND INFORMATION TO 
BUILD YOUR OWN. SEND MONEY ORDER 
FOR $19.95 TO ZARK CORPORATION, P.O. 
BOX 388, LONGWOOD, FL 32752-0388. 


TOOLS & MACHINERY __ 


Q LATHES 


*STARTING AT $350 
à MILLS * «METALS «BODES 


*PRECISION 
INSTRUMENTS 


Catalog $2.00 


(513) 322-8562 


OA UPERI TOOLS COMPANY | 


2100-P Selma Rd. * Springfield, OH 45505 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


4’ Metal Cutting Lathe $125.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


Po- | 
' Dept. 7017-1093 or 


utt 
Toolholders, wing, M Taps, Die ' Dri 
eme Fluids, "dem s Rules, Abrasives, | 
Chests.. 800-872-6500 | 


BOX 536-P5 » HURRICANE. WU « 25526 


WOODWORKING 


THE SHOW FOR WOODWORKERS, CON- 
TRACTORS, CABINETMAKERS. FREE BRO- 
CHURE. SEND SASE: THE SHOW, POB 957, 
ASHLAND, NH 03217 OR 1-800-287-7891. 


SHOP AT 
HOME 
Catalog Section 
America’s Best Mail 


Order Retailers Will Offer | 
Their Catalogs Right 


Here. . in the November 
1993 POPULAR SCIENCE. 
‘Look For It! 


Reach 4.2 million readers every month with an ad in Popular Science Classified Opportunity Mart. December '93 issue deadline (on sale Nov. 16th) is September 17th. 
Rates: $12.40 per word. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $690 per inch. Payment with order, or charge your Visa, 
asterCard, American Express, Discover Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street 
address for our records. Send order and remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 
0-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 


Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All 
orders are subject to the applicable rate card, copies of which are available upon written request sent to the address provided. 


Randi Cohan, Paul Walker, Classified Advertising Representatives 
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Di ' RENTAL FEES! 


Owning your cable 
equipment saves you | 
the high cost of 
monthly rental 
charges, and gives 
you complete control 
of your TV. 


We have the Best in 
CONVERTERS and DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom 


ape pep | 


i , m gem J E T 
- Bem i ` CA 7 Si ka 
= I ll a a di NA i C» 


S$, 3250 Hatch Rd. Suite 1A 
| os ov é J Cedar Pork, TX 78613 


WE CARRY ALL BRANDS 
Y Giant Inventory 
875 S. 72nd Steet « Omaha, NE 68114 Direct from Factory 
—————— | Must liquidate 
Overstocked Warehouse 
JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. Best Equiomen 
Best Guarantee 


* ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 


* Buy 2 SAVE 10% ON SECOND 
UNIT. 


* EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


ELEC TRONICS * a x ee Bags: goa. E e n in Ád INSTANRGREENHOUSES TOO! STARTING AT PROTECTION FOR: 


"s 199 ° Boats, Docks, 
Motorcycles, Hot B 
EB Tubs, Pools, Paintbooth, Concrete, M 

E Workshops. Gov't and Industrial 
"S KK , Sandblasting, Camp or Bi 

UM ? Tempora y Shelter, Walkways, and 

|» *?"4 More! Steel Frame. 

; C$ Durable Dupont® Cover with 

id : i ie | Zipper Door. Sizes Available from 

' | : i l = 5" th wiht 2 : Hig winds 
FOR A FREE CATALOG OR QUESTIONS CALL: aes penc cue 

: — a Assembles end iran Easily. No 


| | r cO ; ; aen — quia j à | Property ta emit $ iad: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 B | « Roe | 3 Covers Ts last U up t "to 20 Years. Me 
LH C Me X 20 x £ s469 DEALERS & & EXPORTERS WELCOME! 
CALL Toll Free 1 E 34 | 
203- 781 -8000 


: his EE .203- 781-8005 ] INSTANT GARAGES | 
al ALL WEATHER SHELTERS | 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


30.DAv No-RISK TRIAL PERIOD. 
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Classified Opportunity Mart 


BUILD A BIKECAR 


The Amazing Mini Car You Can 


i FE Save Gas Have 


eil Challenge it...go anywhere! 


TRUMARK WRIST-ROCKET ° 


40th YEAR| ccr. 
Build with Bicycle Parts! RY A | / p: TODAY! f pu 
Electric Motor X +s | 225 Yard Range! Folding 315. OO d = z— OB 
va se | slingshot holds ammo in handle. e Vo 
diem Drivel We $15.00 buys slingshot, 70 rounds of white 
Easy to Build! d. | E BIKECAR CORP Tracer brand ammo, and extra band assembly. 


Fully Hiustrated & Detailed MADE IN USA. 


4 P.O. BOX 72 
fried wore tie OCALA, FL 34478] 


HO COD 


6 


SsHOT 
REPEATER I 


TRUMARK SNAPSHOT. 


Semi-automatically shoots Powerbands 


six shots in rapid-fire-succession. 
12" barrel shoots bands up to 30 feet 
Black plastic with tough nylon starwheel. 


Argo 8x8 and 6x6 are 
the most popular light 


POSTAGE PAID: SEND 
CHECK OR MONEY ORDER TO 


TRUMARK 


amphibious off-road vehicles in the world, 
| Sold and serviced nationwide. 
For information or the dealer nearest you 
call toll free 1-800-561-9508. 


1835 38th Street | 


RUBBERBAND GUN 


| The Portable Sawmill. 


The “affordable portable” 
jone man band sawmill 
Weighs à ny 45. Ibs e is 
20 diameter logs in 
lumber. Minimum 1/8 to 
maximum S ' thickness. 


CABLE TV "BOXES" 
WHOLESALE PRICES! 
CONVERTERS e DESCRAMBLERS 


REMOTE CONTROLS e 
ACCESSORIES 


FROM $9.95!! 
CALL NOW!! 
—GUARANTEED BEST PRICES— 
—BEST WARRANTIES— 
—IMMEDIATE SHIPPING— 
—GUARANTEED STOCK— 
—COD'S— 


LAKE SYLVAN 
SALES, INC. 


SORRY NO MINNESOTA SALES 


CALL FOR A CATALOG NOW!! 


800-800-4582 


Prices stan at $1299 
Write or call for tree 
brochure 


Better Built 
CORPORATION 

(508) 657-5636 
845 Woburn Street. Dept.ps. o see 
Wilmington, MA 01887 


AMAZE YOUR FRIENDS!! 


Shoot balls HUNDREDS OF FEET IN THE AIR! [o | 
Great at parties, picnics, aazme |— IM] 
for fun, M ent | = i 


bs 
EASY P V.C 


^ Three sizes available: 
SOFT BALL “CONSTRUCTION 


TENNIS BALL 
RACQUET BALL SEND TO: 


PLANS $3.00 EA. MASTER PLANNERS 


$99." 1-800-228-7404 | 


3250 Hatch Rd. Suite lc Cedar Park. TX, 78613 


TWO FOR $5.00 || PO BOX 1 


SPECIFY SIZES EASLEY, SC 29641 


WHY RENT? 
SAVE! SAVE! 


CABLE TV 
DESCRAMBLERS 


JERROLD - OAK - HAMLIN - ZENITH 
` PIONEER - SCIENTIFIC ATLANTA 
READY-TO -SHIP! 
6 MONTH WARRANTY ! ABSOLUTELY 
-OWEST WHOLESALE / RETAIL PRICES! 
MASTER CARD - VISA - AMEX - C.O.D. 


FREE COLOR CATALOG ! 


1(800) 950-9145 


PN TAA TEY T 
| Add tens of years of AAA credit in our credi fie | 
YERNGHT'ODNC Lag La FREE amni 


pi N Mano Dr, #187 SUA J ! 


Build a Spaceboard and Ride on a Electron Field. Easy to Build, 
Fun, Safe. For Complete Plans, Send $10 Plus $2 For Shipping to | 
KETTLESON LABS 
118 N. JOHN ST, FARMER CITY, IL 61842 
PARTS AVAILABLE: 


sss tor Simple, 
| 4 Detailed Plans 


JAHAT NOVELTY 
aue 


p uM 1 800 643-4258 
SEE ERE FARES, * All Makes & Models 
‘|| * 30-Day Money Back 
Guarantee 
|* Free Catalog 


Showtime Cable 


643 M. 98th Street, Suite 260 
Omaha, NE 68114 


1470 OLD AT ROAD, SUITE 315-PS 
PLAINVIEW, NY 11803 


WATER BALLOON LAUNCHER 
120 YARDS! ONLY $12 
4 ' FANTASTIC OUTDOOR FUN FOR ALL AGES 
' TO ORDER: Call Toll Free 


1-800-441-1047 


"VHIA/MC - or send check to: BLASTER 
13218 Jessica Or., Spring Hill, FL 24809 

: Every Order Shipped Next Day! 

MONEY BACK QUARANTER 


BUILD A ROLLERCOASTER 
Ss 


LOWEST PRICES- 
pe Back AME MPLS., 


SALE MON-FRI 


in your area when calling 


miracle -800-535- 1843 


Exciting to Ride! : PLANS $12 
Easy to Build. Seats 2 Kids "SN. VIDEO & PLANS 
The Ultimate Backyard Playscape! ' ^ ale. 

Professional Plans, Materials & Tools List. 
Send To: POWERS OF IMAGINATION 

4365 Northlake Bh. Palm Beach Gardens, FL 23418 - 
Solishachon Guoronieed or Your Money Bock 


Pp 
"MN 55449 
9-6 CST 


EASY TO USE 


SOLVE YOUR 
| STORAGE PROBLEMS 


ri | ut id i 


Made UGA. $3.00 F A 


"MAKES ANY VEHICLE 
ELECTRONICALLY INVISIBLE 
IO POLICE RADAR" 


Nationwide source for cable | 7 ‘ECLIPSE’ 


| TV equipment. Save $1000's. 


TV cable descrambler | 
gal and converters catalog | 


BUY WHERE THE DEALERS BUY n 

ISA * MC = COD - ACT TODAY! 
MEGA ELECTRONICS / Pi | 
1-800-676-6342 | | 


| 25x50 35x60 40x80 50x120 
SAVE Up To 40% 


Buy Factory Direct 


s:eecmas:en 800-888- 4606 


(Hw: ra 


612-783-1666 < 


T.E.K. DISTRIBUTORS... EE a 


Tu purus ‘Woes " 
Destec Ine. Ste. 421 + nisse Mec E | 
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pane SHARES TELEPHONE 


we SIXTEEN DIGITAL 
> VOICE CHANGING 
MODES are built into 

this standard desktop 
telephone. Change 
your voice from male 

to female, female to 


male, adult ta child, | 


child to ad ult & "cartoon" 


| ded Ed Des 
mode indicator). Tonsipulie. last nimium redial, 
hearing aid compatible, FOC registered, UL listed, 


warranty. Precise & realistic voice masking is ideal | 
security for women & children home alone, as a home/ | 
| business "screening" device, and discourage annoy- 
ing callers. Money back guarantee, $89.00 (each | 
add'l $80.00) + $5.00 shipping per address. | 
DuichGuard, Dept. TM, P.O. Box 411687 Kansas 
City, MO 64141. Send checks/money orders or MC/ | 


Visa & COD order TOLL FREE (800) 821-5157. 


STOP JAMMIMG 


ME! 


If you rent video tapes they're 
jamming you too. 
When playing back rented movies you will notice 
annoying flashes, streaks, jitters. This is caused 
by copy protection jamming embedded in the 
video. The MVE2000 will spot and completely 
eliminate Macrovision and all current ecpy 


protection giving you a crystal clear picture 


*Works on all Ty's, V C R's, Beta, cable. 
*Completely automatic no adjustments, 


*Digital state of the art. $59 05 
Add $5.00 S/H 


*] year warranty. 


Order toll free 


1-800-967-2603 
^£ orn a02-553-3266- 


Design and Build Your Own Customized, Top- 
Quality Computer. PC-Build. 1-800-798-6363. 


World's Most Comfortable Bicycle Saddle! 


Air Inflatable Fils all Road, Mountain 
Adjust fo any comfort Level and Exercise Bikes 
Ride on a cushion of air! 

— T x * Rear Reflector Tag 

3 s. * Brochure $1 

*- Distributors Wanted 

100% Made in the USA Call 1-800-432-5809 
Allew 4 o & weeks lor dabrerny 


$39.95 + 5.00 P/H, Check or M.O.: 
Ronan Mkig Int'l, 6733 N. Cone Ln., Westhills, CA 91307 


HOVERBOARD TECHNOLOGY IS HERE! 


Plans and business opportunities: $20. 
HOVERTEC, Box 15413, West Palm Beach, 
FL 33416. 


BEEMAN ADULT AIRGUNS! World's most ac- 
curate and most powerful, regular, production 
airguns. Calibers: .177", .20", .22", .25"! Largest 
U.S. sales. Unequalled trigger action, durability, 
ownership pride, quality. Also: pointed, hollow 
point, extra heavy, hi-velocity, and match pellets. 
Request FREE Catalog C12. Add $3.00 for fast 
mail. Beeman Precision Airguns, 5454-C12 Ar- 
gosy Dr, Huntington Beach, CA 92649. (714) 
890-4800 (24 hours). 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


MaX ary 


Amphibious, 


passenger @ 
models 
i Please) 


- 
lai Vell xaO CIC. ODE 


Call Toll-Free 1-800-255-2511 


| (From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, #194 Southpark Village, 
3803 Calgary Trail, Suite 1331, Edmonton, AB, 
T6J 5M8. 


FREE HEAT from WASTE OIL 


| Smoke and soot free. Very inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heal shops and other buildings. 
xe Forge, foundry, and other uses. 

Send $5.00 (refundable) for de- 


tailed information & order blank 
for plans for burner. heater unit, 
and foundry furnace. 

Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 

MT 59442 


250 ELEGANT ECOLOGICAL TECHNOLO- 


| GIES! AMAZING CATALOG! Send $2.00. 
| REXCO, Box 19250, Jean NV 89019. 


GIANT SOLAR PANELS $44.00! Catalog 
$3.00. QUAD ENERGY, P.O.Box 690073, 
Houston, TX 77269. (713) 893-0313. 


WIND/SOLAR ELECTRIC SYSTEMS. Electric 
Tractors. COMPOSTING TOILETS. Propane 
Refrigerators. Solar Cookers. Grain Mills. 
Efficient Lights. Catalog $4. KANSAS 
WINDPOWER, R 1P, Holton, KS 66436. 
913-364-4407. 


WILD CATALOG!—TECHNOLOGY SUP- 
PRESSED BY GOVERNMENT/CORPO- 
RATIONS. Send $2. CHRIS, 7730 BLONDO, 
OMAHA, NE 68134-6608. 


AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by government/industry. $2 catalog. 
Borderlands, Box 429, Garberville, California 
95542. 


| FREE ENERGY! Fuel-Less Motors and Gen- 


erators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


JOG IN SAFETY. Jogging Mill generates, stores 
electrical energy. Plans $25.00. R. Marquiss, 
P.O. Box 291069, L.A., CA 90029-1069. 


FREE ENERGY Methods! Good catalog. Send 


$2. (Refundable w/order!) CETAR, Rapid City, | 


SD 57709-3011. 


WHAT EVERYONE SHOULD KNOW ABOUT 
ELECTRICAL WIRING! 176 pages. Learn 
HOW and WHY. Based on LATEST Code. $6.95 
Invaluable Products, 800 South Sixth, Las 
Vegas, NV 89101. 


NEW! BUILD AMAZING LIQUID PISTON 
ENGINE from pipe fittings. Easy Plans. Free 
information. ABCO, Box 306-810, Seminary, 
MS 39479. 


TAP INTO HYDRO POWER FOR HOME AUTO. 


Catalog $5.00. S.L. Andow Al, Inc., 721 3rd St. 


| SW, Waseca, MN 56093. 
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INGENIOUS 
residential/commercial applications $15.00. 
John Howard, 3524 No. 76th St., Omaha, NE 
68134-5006. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! Amazing Cata- | 


log: Send $2.00. Rexco, Box 19250, Jean, NV 
89019. 


ROCKET MOTOR MAKING TOOLS, supplies 


catalog $3.00. Impulse Reactions, P.O. Box 
61342, Seattle, WA 98121. 


SOR AON New Typical NASA recording 
is 2 minutes at $2 per minute. Parental permis- 


sion required. . Delta, | 
Shuttle D.M.B. Titusville, "Florida 105 
264-122B. 


OUTER SPACE CATALOG. Posters, Slides, 
Postcards, Calendar, etc. $3.00. Cosmic Produc- 
tions, PO Box 840009, Houston, TX 77284. 


AUDIO & VIDEO EQUIPMENT 


SPEAKER FOAM KITS $22.95/pr. All sizes, 
refoaming, VISA/MC SIMPLY SPEAKERS 
1-800-767-4041. 


AUTO SUPPLIES & EQUIPMENT 


| ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 


Vegas, NV. 89128. 


PROTECT YOUR CAR. Prevent Theft—Worlds 
Smallest Satellite transmitter. Silver dollar size 
$399.95. Monthly Service Charge $19.95. Na- 
tion Wide Coverage 24 hrs/day 702-B56-4222. 


AUTOMOBILES 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. S-20025. 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. ~ 


OO 


Hemmings 
Motor Nen 


World's largest collector car 
marketplace 

Over 800 pages each month 

filled with thosimuls ivt ads | 

for old cars, parts, services 

supplies, literature & more. 
Special Intnductory Offer: 
NINE G s ISSUES 


43. 30i in c Canada. ¢ 


Send tu 


Motor anes 


P.O. Box 100-509494, Bennington, Vermont 05201 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


CORVAIR 


Hot Rod, Buggy, or Stock. We stock OVER 
8000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $4.00 
CLARK’S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 


KILLING YOUR ENGINE! 
ULTRA- LUBE” 


| * Delivers oil pressure instantly — bacis start u up. 
+ Eliminates 90% of engine wear — automatically. 
* Build it yourself — for less than $120 
* Simple design. Uses off-the-shelf parts. 
* Detailed plans $29.95 — Info pack $5.00* 
* Money back guarantee. SOS Automotive 
x 608 


LaPlace. La. 70060 


"Refuncdable with order. 


AUTOMOTIVE REPAIR QUESTIONS? RE- 
SEARCHED AND ANSWERED. EXPERI- 
ENCED CERTIFIED TECHNICIANS. $10.00 
PER QUESTION. AUTOTECH, Box 15948, 
DURHAM, NC 27704. 


ENERGY PROJECTS. | 


| (12PS) Riverbend Or., Hartford, WI 53027. 


Omni Wiper Light System 
Turns lights on when wipers are in use. 


DAY, OFF & NIGHT senings 
Also remembers to turn lights off when you park 
(something we all forget to do occasionally). 


WORKS ON ALL VEHICLES * 100% GUARANTEED 
549.95 - MC, VIS 


Write: BUCK ELECTRONICS, INC. 
P.O. Box 1905, Elmíra, NY. 14902-1905 
or call 1-800-79-LITES (1-800-735-4937 


WASH YOUR CAR WITHOUT WATER 

$2.50! Amazing Discovery Requires No wate 
Easy to use. Guarantee. FREE DETAILS. Yode 
Co. 29495 CR.50 Nappanee, IN 46550 
800-745-7294. | 


[A-1 TURBO EXCHANGE CO. 


TURBO CARS, PARTS, ACCESSORIES 


New, Used & Rebuilt 
All Makes & Models 
Motors, Trans, Body Parts 
MC - VISA - Am Express | 
1-800-535-8872 i 
FAX 310-828-2070 | 


Join the Te 
Popular 
Rotorcraft 

Association 


Phone ov fa | 
(504) 533-3545 | 
ViSA/ MasterCard < 


526 lut year membership in the LS. (532 «n Canada! Special rates lor other counin - 
Mail, phone or fax to PRA Deol A. P.O. Box 8756. Clinton, LÀ 70722 | 


MOSTI INNOVATIVE DESIGN 
mingip [aol "OHOF ut 
reducti am gears & assoc 

xagns 


lhg D Qot engnes ei - = 
Fipliy Shared & Dataileg om p- 
PLANS $15 - E 
Lo EE n3 mi BT 
Be Bok ENGINEERING 


5, Staffor d. Tx 77477 


- " 
*" Questions or 
Customer Service 


: (816) 792-1011 
Into Pack X Vide 


PAL ADM Forma Wie m ] 


Epsily Bil In Dina Week - Comes Complet 
BS mah Top Spent Go Angie! 


20600 PS 5 E710 Hwy 
MO 84068 
; 1-800-63-ROTO 


Liberty 


BOOMERANGS! HI-TECH DESIGNS. Amazing 
science Project Fun. . . Returns! FREE Catalog 
BoomerangMan, 1806-2 M. 3rd., Monroe, LA 
71201-4222. 


AIRBOATS - Hovercraft - Airdrives. Propellers, 
Engines, Pians. Catalog $5.00. Arrowprop, Bo 
610P, Meeker, OK 74855. 


WANNABE PRIVATE PILOTS! What it “really’ 
takes. Free details. Stangel Aviation, 1034 


Mo extra nose weight needed x 
Na gluing!! 


Impress your friends 


No stall models 


F14-TOMCAT F15-EAGLE 
a FA-PHANTOM 


Ssr- CON 


ACORDE 


Doa jn, f 


Send check MO to: 


ICARUS INNOVATIVE 
P.0. Bax 1755, SD. CA 91979 


Only $7.95 Plus $2 50 5/H 


AVIATION (Cont'd) 


YOU CAN BUILD A SAFE-DEPENDABLE-LOW COST | 
HELICOPTER IF YOU START HERE [Tis Coma 


lact a safe design & Guide to smal 


Custom-buin | 
Helicopters 
oT peli ya "p lus | 
a Fi 1009 tage & 


g P. ap Mis g. th uk if 
E E money Order 
= H. 3 Guide Publishing. Box 50 4b 


Dept. H-2. Midwest City, OK 73140 


eHow fo 


ais cecil st af kit 
marnutacturgrs 


ROOM LAKE PANORAMIC PRINTS. Seen in 
arch Popular Science, page 59. Rare photo- 
graphs of secret Nevada base by aviation jour- 
alist James Goodall. Giant sizes, exquisite de- 
ail. PSYCHO SPY, 17719 Pacific Avenue South 
#151, Spanaway, WA 98387. 


Tm SETA HELICOPTER! 


ake off from your backyard to open skies!) 


pimple, lpw-eosl assembly 
| * Mo license needed 
Sayeral helicopter’ gyrocopler ^ 5] 
hits & plans available 
Helicopter Plans . . " 
eli. Experimenter Book. . 
Amazing Hali / Gyro Catalog...... $10.00 
| SPECIAL! A13 items: Only $19,595 
Add $3 postage. Foreign add $5 S. "> 
FL PO Box 50-A 
i Riderwood, MD 21139 f 


EETETIT HOMEBU ILT 
—77^"| AIRCRAFT 
‘=> [SOURCE BOOK 


200 Illustrated pgs. of E' VEHYTHING 


" to select-build-fly your own; Kits & 
Pians, Components, Tools Hardware, Services, In 
surance, FAA nio. and More. $12 95 plus $4.50 S/H. 
Call 707 747-1509 Visa/MC or Check or M.O. to 
AeroCratter® $40 Adams St. #64, Benicia, CA 94510 


BATTERIES, GENERATORS, ETC. 


F ITS A BATTERY WE HAVE IT! Cellular, 
amcorders, much more! For details: voice/FAX 
107-282-7875. Carson, 5955 T.G. Lee Boule- 
yard, Suite 150, Department PS1, Orlando, FL 
D2822. 


BEER & WINEMAKING 


AEE BEERMAKING BOOK Catalog. Finest 
ngredients, fast service. Make rich beer without 
additives or preservatives. (800) 852-9545. SPI. 


INEMAKERS-BEERMAKERS Free Iilus- 
rated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242 KRAUS, Box 
7850-N, Independence, MO 64054. 


FOR BEGINNERS SPECIAL or Free Sumner 
Catalog. Call U-BREW 1-800-845-4441. Myrtle 
Beach, SC 29582. 


ustom Bottle Lables With Your Photo. Free 


ishing, Box 203-D, Nutting Lake, MA 
01865-0203 


BETTER HEALTH 


ERBS—YOHIMBINE, PAU D'Arco and others. 
atalog $1.00 (refundable) Jude Herbs, Box 
b63PS, Huntington Station, NY 11746. 


WATERWISE PURIFIERS . . . homemade dis- 
illed. (800) 874-9028. Box 45982, Center Hill, FL 
83514-0459. 


SURVIVING CANCER. New book helps you 
deal with chemotherapy. $10. "HD", Box 631, 
Bartlesville, OK 74005. 


TOBACCO SEED. FREE/LEGAL. Shipping— 
E5.00. Visa MC 1-804-224-2002. IDLEWOOD, 
olonial Beach, VA 22443-9710. | 


BOATS, MOTORS & EQUIP. 


BOAT PLANS — PATTERNS — KITS — 
Unsurpassed selection. 168-page DESIGN 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, Box 
804/P53, Bellflower, CA 90706. 310/630 6258. 


B. Californians add 7.75% sales tax 


| |, Call Now: 1-800-54-NIGHT |l 


Samples. (800) 232-5223. Nuttings Lake Pub- | 


PRECUT BOAT KITS — PLANS — PATTERNS | 


— EPOXY — FIBERGLASS — 
SUPPLIES — 250 DESIGNS — 6'/70' — 
Powerboats — Sailboats — Hydroplanes — 
Tunnelhulls — Canoes — Kayaks — Dinghies — 
CATALOG — 32.50. BOOK "Amateur Boatbuild- 
ing" — $6.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, NY 14150. 


BINOCULARS m 


| &SCOPES Pos. | 
! FROM ONLY 


T brand-new at $3,000.00 and more! & 
FP Own the Starlight technology used 3 
» by the KGB, Russian Commandos 3 
8 and Military for night surveillance and £ 
3 combat! Feather-light, waterproof, © 
! simple to operate — GREAT for all © 
= outdoor sports, security, search & | 
© rescue, survival and other skills. | 


Investigate our full line of 5 
superior-quality, low-cost || 


- Night Vision 
e il 


|| Use of this product for-hunting & other 
= activities may not be legal i n your area 


IH T EH 


| d 400 490 El Camino Real, Redwood City, CA $4063 J 


| BOOKS & PUBLICATIONS | 


NOTES ON JOB HUNTING. Booklet guides 
your steps to success. $7. Mardic, Box 940114, 
Plano, TX 75094. 


Treasure Quest Magazine, The Journal of Lost 
Treasure, Shipwrecks and Recovery. Salvage, 


metal detecting, archaeology. Sample copy | 


$4.00, 160 pages. Treasure Quest Magazine, 
P.O. Box 10030, McLean, VA 22102-8030. 


PERSONALIZED CALENDARS—Makes He- 
membering Birthdays EASY! FREE Brochure, 
Castlewood-5, POB 769, Franktown, CO 
80116-0769. 


UFOLOGY—a monthly scientific and historical 
report. $2.00/month, $20.00/year. E.L.F. Publica- 
tions, Box 1916, Laramie, WY 82070. 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599. 


RENEGADES SOURCEBOOK OF DEVICES 
AND KNOWLEDGE. FREE DETAILS: Box 365- 
A10, Penfield, NY 14526-0365. 


FREE HEATING AND COOLING BOOK. 
SOLAR FOUNDATION, $12.95. POB 1004, 
LEBANON, NH 03766. 


FISH, SNAKES, INSECTS: Fascinating, color- | 


ful childrens books detail exotic species, habi- 
tats. $14.95 each: Thomson Learning, 115 Fifth 
Avenue, New York, N'Y, 10003, (212) 979-2210. 


SAVE up to $50,000 on YOUR MORTGAGE. 
EASY, SAFEL—SEND $20.00 TO CBS INFOR- 
MATION, PO BOX 1116, HILLSBORO, OR 
97124. 


BURGLAR—FIRE ALARMS 


X-10 HOME CONTROL SYSTEMS. Home Se- 
curity and Automation, $199.00. Free Brochure 
1-800- 2- COCOON. 


BUSINESS OPPORTUNITIES 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


$495! 55 | 


" Compare with U.S. units selling 1 | FREE REPORT! | 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 


Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
| 95037. | 


| HYDRAULIC JACK REPAIR MANUAL AND 


CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 

$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


$10,000.00 MONTHLY Taking Photographs at 
Home! No Experience. PHOTOPRO, 1611 


Crenshaw #2355, Torrance, CA 90501 (90 sec- | 


ond recorded details) (310) 549-0997. 


i 


: | | Repairing (not replacing) stone damaged wind- 


shields and plate glass. Learn how a 3 minute 
| repair can earn you $1200/week! 


CALL NOW! 


, CRACK HEPAIH 


— OVER A FOOT LONG 


Kc HUGE DEMAND! 
JUST LOOK AROUND YOU 


mo B-O-N-D, Inc. 


1 (800) 347-2820 
11151 Pierce Street, Riverside, CA 92505 


T-SHIRT PRINTING MACHINES. We manufac- 


ture professional single and multi-color screen | 


printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable). 
Catco, 12201 NW 35 St, 
Springs, FL 33065. 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's E asy. We'll 
teach vou how to slam and rum your own busi- 
ness, Keep all the money you earn. Patented 


| | Equipment. FREE valuable repart 


CALL 1-800-321-2597 


GLAS-WELD SYSTEMS, INC. 
Box 5755-C * Bend, OR 97708 


$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planters, Box 681804, Franklin, TN 37068-1804. 


RECYCLE METALS, NO, NOT BEER CANS! 
Easy $458 weekly! Free information, Hornsby's, 
Box 681804, Franklin, TN 37068-1804. 


MAKE homemade "how-to/opportunity" book- 
lets. Mine have earned $436,097. Money never 


stops. Free information. Booklets, 507M Oak | 


Drive, Friendswood, TX 77546. 


GLASS REPAIR: High demand, low competi- 
tion, easy to leam, low investment, high divi- 
dends. information call toll-free LIQUID RESINS 
1-800-458-2098. 


$392.00 from sa. ft. plywood. (HUGE DEMAND) 
Revealing proof $1.00 (Refundable) Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Report 
reveal everything. Real Money, 911-PS Bryant 
Place, Ojai, GA 93023. 


RECYCLE! (AMAZING PROFITS MADE) Re- 


conditioning Automobile Batteries! (Free) Infor- | 


mation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300. 

$900.00 WEEKLY Mailorder SECRET Pius 
Success Package. Free Information. PSI, 17610 
Drummond Drive, Tinley Park, IL 60477-7346. 


NEW 2000% PROFITS—in moldmaking/ | 


Casting. Free information: Caster, Box 
16586(P9), Memphis, TN 38186-0586. 


$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


1-800-695-6224 | | 


| $300.00 PER DAY just mailing letters! Details 


#102-PS, Coral | 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 


not replacing - 
Large Cracks i in Windshields 
CALL 1-800-826-0523 


or write The Glass Mechanix Inc. 
5313 Nob Hill Rd. + Ft. Lauderdale, FL 33351 


$ 5000 PLUS MONTHLY$ 


FROM GOV'S BEST KEPT 
MONEY MAKING SECRET, THE 


DISABILITY CONSULTANT 
ADVANCED PAY, FREE TRAVEL & MORE! 
FREE BOOKLET — CALL 


303-766-1111] 24 HOURS 


24 HOURS 


NEED MONEY? Free Grants. Signature Loans, 
Free Foundation Money. Sources: Box 5529-YX, 
Diamond Bar, CA 91765. 


50€ (coin. Moneymakers/S, Box 32368, Palm 
Beach Gardens, FL 33420. 


TAKE PICTURES for profit. Worldwide Oppor- 
tunity. CAMERA VENTURES, Box 771, Lamara, 
CO 81052. 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, North Hollywood, CA 91609. 


$1,000's WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, BOX 215-PS, BROOKLYN, 
NY 11204. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


DELAWARE INCORPORATION. $195, IN- 
CLUDING COSTS, FOR INFORMATION: 
1-800-808-8881 OR FAX 302-368-1059. 
SIMILEX, INC. 


RECORD VIDEOTAPES—At Home. $5,000 


| Monthly Possible. No pornography. Free Details. 
| Write: CMS Video Company, 210 Lorna Square - 
| #1635, Birmingham, AL 35216. 


$200 MAILING DAILY. FAST SERVICE. DE- 
TAILS LSASE: JOBURG, BOX 1298, COOKE- 
VILLE, TN 38501. 


Travel Agency—Start Your Own $3,870.00. No 
bond, Free info 800-926-5600. 24 hour-free 
computer. 


i Learn VCR repair! . Ka 


Home study. Learn high-profit 


repairs without cos ul 
E ment. Free career in 


J| Call 800-223-4542 


g The Schoo! of VCR Repair of age 
6065 Roswell Road, Dept. JL 109 


-— | 8 8 BM BÀ M ‘a 
Distribute unique electronic . Manu- 


facturer, Box 28307, Kenneth City, FL 33709, 


27,149 Products, Direct! . . . TAIWAN, PHILIP- 
PINES, HKONG!! Samples . .. Small lots... 
Freebies! Echo, Box 739-C93, Shalimar, FL 
32579-0739. 


HOME ASSEMBLY WORK AVAILABLE! 
GUARANTEED EASY MONEY! FREE DE- 
TAILS! SASE. HOMEWORK-PS, BOX 520, 
MAKE Rubber Stamps. Higly Profitable. Free 
details. STAMPER, POB 22809 (LLC), Tampa, 
FL 33623. 

BUMPERSTICKER PRINTER. Cheap. simple, 
portable. Free details. Bumper, POB 22791 
(LLC) Tampa, FL 33622. 


BILLION DOLLAR INDUSTRY. Distribute 


| Greeting Cards. In Your Area. No Selling. Buy 


Direct. Low Start-Up Cost. 1-800- 532-7746. 


$1,500 WEEKLY mailing our circulars!. . . Begin 
NOW!. ..FREE packet! MESA-L1 Box 4000, 
Cordova, TN 38018-4000. 


MAKE MONEY with Arts and Crafts. Free infor- 
mation. Tella Friend, Box 47, Witmer, PA 17585. 
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BUSINESS OPPORTU NITIES (Cont'd) 


[Learn t to fix computers! 


Home study program. Earn 
qe money repairing, trouble- 

shooting, servicing, and install- 
ing PCs. Free literature. l 


Call 800-223-4542 


The School of PC Repair, i 


6065 Roswell Road, 
Ls Dept. VL109, Atlanta, GA 30328 
8 —8 — 8 M M o 


WE BUY newspaper clippings. 781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 30346. 


Enjoy Afternoons Free! $37,000 yr. Happy, 
Easy Recession Proof Homework. Free Folio. 
Communikay, P.O. Box 14038, Fremont, CA 
94539. 


INSTANT CASH: Junk metal, Simple How-to- 
Booklet. Send $5.00 to Carnegie, Hill & Associ- 
ates, P.O. Box 530654, Livonia, MI 48153-0654. 


EARN $10,000 MONTHLY with your very own 
9004. No investment. Free details: BCD, Box 
820562-5, Vicksburg, MS 39182. 


IMPORT-EXPORT opportunity, aitti wond- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. H269C, Woodland Hills, CA 
91367. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-810. Seminary, MS 39479. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


SELF TAUGHT NEOW. Free sample lesson. 
NEON, 115 Riverbirch Cres., S.E. Calgary Ab., 
Canada, T2C 3M1. 


How to create a good paying job for yourselt. 
Free details. Send SASE: Kovacs Publications, 
P.O. Box 863494, Ridgewood, NY 11386. 


$30,000 in EIGHT weeks. Send $10.00 and 
LSASE: Larry Engel, Room 112, 06082 Glen- 
burg Rd., Defiance, OH 43512. 


BE ECONOMICALLY INDEPENDENT WITH- 
IN SIX MONTHS. Powerful revolutionary meth- 
od. Information $1, deductible. Frontiers, Box 12, 
Oliver, BC, Canada V8H1TO. 


21 Successful Proven home-based Busi- 
nesses start under $250. Send $6.00 to Shoe- 
string, 2460 Coburn, Apt G-PS, Shell Beach, CA 
93449. 


HOT offers opportunities $1.00/SASE. Also legal 
will kit $6.50 PPD. APEX, 245 Lakeview Avenue, 
Suite 151, Clifton, NJ 07011. 


BIG MONEY FIXING UGLY HOUSES: SMALL 
INVESTMENT, BIG PROFITS, PARTTIME OR 
NEW CAREER. IDEAL FAMILY BUSINESS. NO 
LAYOFFS. FREE BROCHURE. FIXER JAY, PO 
BOX 491779BXA, REDDING, CA 96049. 


INCORPORATE IN TAX-FREE NEVADA! Do 
business worldwide. $100 + costs. Free infor- 
mation. (702) 474-0013. 


Dissatisfied? Be your own boss! ChT Cos. Inc., 
P.O. Box 030135, Ft. Lauderdale, FL 
33303-0135. 

$$$ How To Profit Buying and Remodeling 
Homes—including yours! Make $1,000's—NEW 
BOOKLET! Rush $8.00 How To Enterprises, 22 
Muriel, Granby, CT 06035. 


1,000 OPPORTUNITY OFFERS CAN MAKE 


YOU RICH! Free information. Glover Publica- | 


tions, P.O. Box 55626, Del City, OK 73155. 


BUILD TRAIN WHISTLE! Highly Profitable. 
Free Information. Glover Publications, P.O. Box 
55626, Del City, OK 73155. 


MILLIONAIRE'S WIDOW REVEALS Husbands | 


Moneymaking Secrets. FREE Manuscripts, Box 
2355, Redwood City, CA 94064. 
RELAX ... GET RICH Millionaire Reveals Se- 
crets (Free Details) Nitzsche Publications, Box 
63033-B, St. Louis, MO 63163. 


CASH IN on the Home Automation boom! Lim- 
ited Offering. Send for Free details: MAS, Suite 
123—271, 17194 Preston, Dallas, TX 75248. 


EARN $1000+ at home mailing letters! Sup- 
plies, Postage provided. Send SASE and $1. 
KAD Home Profits, P.O. Box 1181, State College, 
PA 16804. 

WE'LL PAY YOU TO TYPE NAMES AND AD- 
DRESSES FROM HOME. $500.00 PER 1000. 
Call 1-900-896-1666 ($1.49 min/18yrs.+) or 
Write: PASSE — XPS1093, 161 S. Lincolnway, N. 
Aurora, IL 60542. 


$15,000 MONTHLY, MAILING BOOKLETS. 
FREE DETAILS: Lloyd (PS) 14900 Magnolia 
$5189, Sherman Oaks, CA 91413- 5189. 


$25.00/POUND PAID For Aluminum Scrap? 
(YES. ... Free Report!) Write: Ameriscrap— 
PS1093, Alexandria Bay, NY 13607-0127. 
JOIN HOME-WORKER'S ASSOCIATION— 
Get FREE lists "legitimate" companies offering 
home-employment! Write: Association-PS1093, 
Alexandria Bay, NY 13607-0250. 


GOVERNMENT LAND now available for claim. 


Up to 160 acres/person. Free recorded mes- | 


sage: (707) 448-1887. (4JG6) 


Be The Boss!! Unlimited income. Little or no 
investment. Over 250 home businesses. Free 
report! SASE. Larimar Corporation, 3280-C Dept 
PS-10, So. Atlantic Ave., Daytona Beach, FL 
32118. 


$170,000 Profited in one year without investing 
$1, using proven creative system. Free Info, P.O. 
Box B0468-F, Canton, OH 44708. 


MAILORDER BOOKS, MANUALS, DIRECTO- 
RIES. 1,000% PROFIT. Howard, Box 1140, 
Clearwater, FL 34617. 


START YOUR OWN WHOLESALE BUSINESS. 
YOU CHOOSE PRODUCT BASE, WITH LITTLE 
OR NONE OF YOUR OWN MONEY. TO OBTAIN 


|! THE SECRETS OF FINANCING AT 0% INTER- 


EST, SEND $39.95 AND A RETURN ADDRESS 
TO THE DREAM RANCH, 11524 DEDDAR WAY, 
RENO, NV 89506. 


$2000 MONTHLY MAILING LETTERS. Free 
supplies, postage! $1 to: Checks, Box 700803- 
PS2, San Antonio, TX 78270. 


$900.00 WEEKLY—Beginners Dream. Mail- 
order SECRET Plus Success Package. Free 
Information. PSI, 17610 Drummond Dr, Tinley 
Park, IL 60477-7346. 


MAKE $100,000 + A YEAR! By simply cleaning 
Office Equipment. 1-602-771-3787. Recorded 
Details. 


BECOME A HOME INSPECTOR. START YOUR 
OWN BUSINESS. APPROVED HOME STUDY. 
FREE CAREER LITERATURE. P.C.D.1., AT- 
LANTA, GEORGIA. 800-362-7070 DEPT. 


|. PL109. 


Start Your Own Business. Complete Guide 
including Sources of Financing, Types of Busi- 


nesses, How to plan it. $9.50 Check or Money | 


Order. Hunter Enterprises, P.O. Box 160664, 
Altamente Springs, Florida 32716. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, 
Ferndale, MI 48220. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242. 


FAMOUS NAME REPLICA WATCHES. Swiss 
Quality. Below Wholesale Prices. Free Brochure. 
1-800-553-4334. 


Car Stereo Cassette Players—Wholesale 
prices from $18. Send $4 for catalog. Gulfport 
Wholesale, P.O. Box 350072, Ft. Lauderdale, FL 
33335. 


CABLE EQUIPMENT 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 


| Replacements for all models. 60 day uncon- 
| ditional money back guarantee. Low Prices. 
Ship within 24 hours. SSAE for free catalog. 
Visa, MC, COD. Let our experience work for 


"" 4-800-243-3967 
— SKYLINE SYSTEMS INC. : s 


114 5. Euclid Ave. 
Park Ridge, IL 60068 
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[ "22 =| T or ore 
AF Tw E a hail i01 E 


PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5/ Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN * PIONEER 

Converter Only * Hand Helds 

Ch. 3 Filters * 3 Ft. Jumper Cable 
[7] VISA/Mastercard [7] C.O.D. 
[/] Orders Only 1-800-735-5912 
[/] 10 Yrs. Experience 
[/] 6 Mos. Warranty 

(NO ILLINOIS SALES) 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 
oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 
Shipping 
COD's 
Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 in 
SEVEN EASY STEPS! RADIO SHACK Parts 
List and FREE Descrambling Methods that 
COST NOTHING To Try, Included. Send $10.00 
to: vomere cia Dept. 3, PO: Box is 
Baytown, Texas 


DESCRAMBLERS 
Undetectable and abis 


Mystical M AM is the € source 
for the latest devices for video "enhancing." 


Call or send for our latest catalog. 


MYSTICAL ELECTRONICS 
P.O. Box 867, Stonington, CT 06378 


(401) 782-7053 


CABLE TV DESCRAMBLERS AND CON- 
VERTEHS. BUY DIRECT FROM FACTORY 
WHOLESALER AND SAVE A FORTUNE! 
CALL US LAST, WE'LL BEAT ANY PRICE! 
B&R ELECTRONICS 1-(800) 453-7482. 

CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! immediate delivery from 


giant stock! COD orders only. 1-800-995-1 749. 


| CUBES; TOCOM 5503/5507; SCIENTIFIG 


| CABLE DESCRAMBLERS!! Fight High Costs 


BRUSLY, LA 7071 9. 


PRIME TIME 
CABLE COMPANY 
| CABLE TV DESCRAMBLERS 


Converters, Accessories « Lowest Prices 


con For Face caus (BOO) 777-7731 J 


CABLE TV 
a nas te 


UTREE CATALOG 
GUARANTEED BEST PRICES . IMMEDIATE SHIPPING 
APPLE ELECTRONICS 


i389 Sheridan St * Suite 257 
Hehe, FL 33021 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci 
entific Atlantic, Zenith, & many others. "New' 
MTS stereo add-on: mute & volume. Ideal fo 
400 & 450 owners! 1-800-826-7623, B&B INC 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV DESCRAMBLERS—NOBOD' | 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping—All Brands. Call: V.C.I 
1-800-677-0321. 


CABLE TEST-CHIPS AS LOW AS $9.95, FOR 
TESTING CABLE BOXES IN FULL SERVICE 
MODE. JERROLD; PIONEER; PIONEER 


ATLANTA; ZENITH; REMOTES $10; N.E 
ENGINEERING 1(800)926-4030. 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 
SAVE $$$ DON'T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!II 
AA Electronics 


CALL 1-(800)258-9512 


CABLE GUARD prevents detection of your elec] 
tronic equipment through your TV cable. $39.95 
+ 4.50 SH. Call 1-800-435-2501 MC or VISA. 


PREVENT DESCRAMBLER DAMAGE 
Snooper Stopper Data Blocker $34.95 VC 
1 


CONFUSED?? Need QUALITY cable equip 
ment? Knowledgeable, experienced repre 
sentatives and the BEST SERVICE around! 
CALL NOW! PREMIER CONCEPTS, 800 
9-PREMIER; (800) 977-3643. 


with this Innovative Build-it Yourself Design tha 
Will Descramble ANY Cable/Satellite Video Sig 
nal. Send $12.95 for Complete Plans, Manual 
and Parts List to Advanced Industries, P.O. Box 
271347, Corpus Christi, TX 78427. 


DESCRAMBLING SECRETS REVEALED 
Free hotline for satellite and cable descrambling 
information. 718-390-7130. 


DESCRAMBLE CABLE WITH RADIO SHACK 
R.F. MODULATOR. ADD SIMPLE CIRCUIT IN- 
STRUCTIONS $8.00 TELCOM, BOX 8325, 


CABLE TV CONVERTERS 


Save $100's 

* All makes and models 

* Years of customers 
complete satisfaction 


* Quality Equipment 
« Shipped within 24 hrs 
* Free catalog 


L&L ELECTRONICS INC. 

1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 

Purchaser must agree ta comply with all State and Federal 
laws regarding private ownership of cable TV equipment. 


CABLE EQUIPMENT 


Cable TV 
DESCRAMBLERS! 


These are the ones you ve 
been Looking forl 


COMPLETE UNE OF ALL MAJOR BRANDS. 
INCLUIDINC TURIN-OPN CHIPS 
AND ALI AC .C -ESSORIES. 


TE OOA odo 


LOWEST PRICES! pRver 
| NOBODY BEATS U$/ "^? 


30 Day Money Back Guarantee | 


— FREE CATALOG ——]| 


1-800-618-7480 


Call 24 Hrs - 7 Days a Week 


WE SHIP IT TODAY - YOU GET IT TOMORROW! 


NOTE: Fiease Have Make E Modei # 
* of Equipment Used in Your Area 


| National Electronic Wholesalers *«*** 


! FREE! FREE! MAKE YOUR OWN CA- 
ILE TV DESCRAMBLER WITH HOUSEHOLD 
EMS. KTS ELECTRONICS STEP BY STEP 
STRUCTION GUIDE LETS YOU TAKE TOTAL 
ONTROL OF YOUR TV IN MINUTES. SEND 
10.00 FOR INSTRUCTION GUIDE TO: KTS 
LECTRONICS, 39 QUARRY ST, COBLE- 
IKILL, NY 12043. 


CB RADIO 


-WAY, ANTENNAS, HPR, 
NVER, CO 80219. 


CLASSIC CARS 


BOX 19224P5, 


BATTERY MASTER SWITCH 


Patent Pending 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with — 
a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
for 12 or 24 volt batteries. 
Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
unauthorized operation. 

$14.95 each postpaid 

Add $1 for side post adapter 

BATHURST, INC. 

Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


COMPUTERS 


REE CATALOG-ON-DISK. IBM Compatible 
inareWare. ASP Approved Vendor. BUSTER 
OFTWARE, 1-800-598-7238. 


-SCAN displays Interstate highway FM sta- 
ons. Demo disk-$5.00. CH, Box 439, Oakton, 
A 22124. 

OBS FOR YOUR COMPUTER—Put your com- 
uter to work in Mail Order, High Profits. Send 
5 for booklet that Works! Beta Comp, P.O. Box 
182, Melbourne, FL 32902. 


ERNET Revealed! Get free access! $10 for 
isk, software, literature; I-NET, BOX 68124, Min- 
eapolis, MN 55418. 


DEO POKER FOR WINNERS. Complete 
trategy. PC version $33 postpaid. Sky Scientific, 
ox 184-P, Skyforest, CA 92385. (909) 
37-3440. 


LICE—FIRE SCANNERS, CB'S MARINE | 


MAIL LABEL SOFTWARE. Amazing and easy! 
For DOS, WINDOWS. Labels, envelopes. Many 


| unique features. $9.95, Softcomp, 310 South- 


shore, Greenback, TN 37742. 

How to upgrade & repair your PC the easy 
way! $6. Info dealers, Technology Department, 
P.O. Box 4932, Anaheim, CA 92642. 


EXPERIENCE DESKTOP VIRTUAL REALITY! 
Plans, VR Catalog. $10.00. VRI, PO Box 3032, 
Jamaica, NY 11431. 


COMPUTER SOFTWARE 


Software for IBM or 
compatibles 
Calculates actual quantities 
of materials that generates a shopping list 
for home improvement and landscaping 
projects. With many more features. 


Plus FREE pop up calculator that works 
in feet, inch, and fractions. 
ONLY 


CALL NOW 
1-800-777-2477 $49 
Major Credit Cards Accepted or mail in check 
Workhorses, Inc.® 


805 14th St., 2nd Floor 
Golden, CO 80401 PS 


Over 


sold 


CONTACT LENSES — 


UP TO 70% OFF 
LENSES 
1-800-521-3511 
All Brands 
Lowest prices 


 Disposables from $17 
e wear lenses from $11 


DISCOUNT LENS CLUB 


DO-IT-YOURSELF - | 


WORLD’S SMALLEST 
FM TRANSMITTER 


ALL OTHERS OBSOLETE! XST500 


New Surface Mount Technol- 
ogy (SMT) makes the XST500 
the smallest most advanced FM 
transmitter you can buy! Power- 
| ful 4 stage design provides 
greatest range of any unit avail- 
able today. It can transmit whis- 
pers up toa mile away. Powered 
by 9V battery, it works with any 
FM receiver and is easily tuned 
over the FM radio band. Order 
| our easy to assemble E-Z Kit, A 
| with all chip components pre- ^ 


$44.95 CHECK, via, wc, 
SATISFACTION GUARANTEED. 
1-800-336-7389 


XANDI ELECTRONICS . SINCE 1981 i 
201 E Southern Ave, Suite 111, Tempe, AZ 85282 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 


| Electromart, Box 4, Carthage, TX 75633-0004. 
————————_——— MR OO AAE 
| QUARTZ CLOCK MOVEMENT and supplies! 


Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522. 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your office or 
home Connects between any cassette o tapa 
recorder and your telephone tine, Siars auto: 
matically when phone is answered Records both 
safes of conversation Stops recorder when 
* phone i$ hung up | 


EACH Oty Duc he 


Super Powerful FM TRANSMITTER 
Many imes mom pewertul than other (ransmiarters. 

Transmits up fo '& mile to any FM radio -Easy lo 
Assemble Kid - up io 3V battery (not mci) 

For catalog of Transmitters, Voice Scrambiers and 

other specialty items, enclose $2.00 to USI Corp 


Call 407-725-1000 ar send $19.95 + £1.00 
shipping per item to: USI Corp., PO Box 


PS-2052, Melbourne, FL 32902 COD'sOK. 1x15" 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El Verano, CA 
95433. 800-635-3493. 


= 


| Homeowner's Dream 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


ever needing a battery! T 
130MHZ! The VT-75 is par 
at transmits farther - even C 


| S&H! VISA, MC, MO, 
shipping by U.S. Mall. COD's add $4. 
DECO | sorora ants, NY 
INDUSTRIES * 10507 ` 
CALL 914-232-3878 24HAS 


DON'T THROW AWAY THAT USED 


... COPIER OR PRINTER CARTRIDGE! — 
Do it yourself REFILL IT | CANON” COPI RS 


nia 25 24 25| 


it's easy SAVE OVER 75% |^ $19. 95 
Complete kil inrludas r—— 

: itp sre mi ERE | LASER PRINTERS | 
MORACK $1995 | 


INCORPORATED Order or Information | S"ARP:.COPIERS | 
9132 Windsor Dr e — (708) 538-0580 XEROX" 5008 
Palos Hills. 0455. "WP FAY (708) 598-9201 wi $29.95 _ 


LASERS, 5mw To 20 watts, Hundreds of Laser 
Related Products & Plans. For Catalog Call 
714-278-0563, or Write MWK Industries, 198 
Lewis Court, Corona CA 91720. 


DO IT YOURSELF 
SPEAKER REPAIRS 


Foam speaker surround 
replacements from SAT 
will sava you hundreds of 
dollars. All sizes. including 


AR. ADVENT. BOSE. JBL 


Surrounds, adhesive, 

instructions $27 95 pair, 

Do It yourself with SAT 

STEPP AUDIO TECHNOLOGIES 1-800-747-3697 
PO BOX 1088, FLAT ROCK, NC 28731 


| SPY EQUIPMENT, RUSSIAN AMERICAN 
| NIGHTVISION $5.00 Refundable, Operative 
| Supply, P.O. Box 2343S, Atlantic Beach, NC 


28512. 


SURVEILLANCE, COUNTERSPY, PROTEC- 


TION. Guaranteed Lowest Prices! Catalog 
$5.00. PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152. (801)487-3823. 


Telephone Listening 


FM Ti iter inshoda Common Dual Moduia 
e ta a a cae rong Device 


“New “Snap Fei" kot! - No wiring to phone! 
*Super Powerful! Tunes - 88-1 08Mhz 
“Crystal clear reception 

Can be picked up on any FM Radio T 

|| "Trangmits both sides of conversation ex," 

"Lees phone ‘ine for power and antenna! “w 


$24.95 via 


7 kj 
Visa/MC (214) 255- fan 


wi " 


He Ne Tubes 
and 


Laser Diodes 

FREE CATALOG 
ileneuitH—3k P O. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


WHOLESALE SPY EQUIPMENT. Catalog 
$5.00, Eavesdropping, POB 337, Amherst, NY 
14226. 


BUGGED? PHONE TAPPED? FREE Catalog of 
Counter-Surveillance Equipment tells you Fast! 
1 -800-732-5000. 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE-WE HAVE EVERYTHING! Catalog 
$5.00. P.E.P., BOX 930024-S, Norcross, GA 
30093. 


NIGHT VISION DEVICES. Comprehensive 
Catalog of American and Russian equipment. 
Educational too. $10 to: Night Sight, 6945 
indiana Ct. #800, Golden, CO 80403. 


ELECTRONIC BEAM WEAPONS PLANS 


to#| 39.00. SEND NAME, ADDRESS, CASHIERS 


CHECKS. MILITARY, P.O. BOX 830972, SAN 
ANTONIO, TX 78283. 


ELECTRONIC PRODUCTS AND DEVICES 
Telephone Line Grabber! Multi-function device: 
listen in to your premises remotely; or access existing "ongoing" 
phone conversations. Also includes emergency call “break-in”! 
Easy to assemble, TELGRAB1 Plans.....................510.00 
TELGRABIK Kit (minus enclosure)....99.50 y s 
TV/Radio Joker Kit 5 
One of the best high tech gags! 


Laser Bounce Listener System - - hear sounds 
from an area via a lite beam (kit avail). LLIST20 Plans .. $20.00 
“et 3Mile« FM Voice Transmitter 


uove-senstive, bie performance kit 


3 Mile Autematic Phone FM eni Kit transmits both 
sides of phone conversation. VWPM7K 50 | 
Phone Taping System D 
Automatic, ready to use, complete 

with 4X extended play recorder. TAP20X..... 


UC Cra eomm $4.00 PAH. COU's add $4:50 eno 


INFORMATION UNLIMITED 
..POBOX716 DEPTPS193 AMHERST, NH 03031 
TE Orders 800-221. 1705 Ings 603-673-4730 « Fax 603-572-5406. 


Glove Box Charger. Charge your car battery 
without Electricity. For plans send $10.00 check 
or money order to Jim Norm Innovations, PO Box 
40091, Redford, MI 48240. 


Design and Construct | Com- 
plete, easy to understand manual. Includes 
comprehensive examples. Send $20 Westlake 
Audio, P.O. Box 533, Morgantown, WV 
26507-0533. 


2 OUNCE COLOR MICROVIDEOCAM, $350!!! 


| Long Range TV Transmitters!! Ultracovert Sur- 


veillance! Catalog, $3.00. SUPERCIRCUITS, 


| 13015 Debarr Drive, Austin, TX 78729. 


FLAT ROOFS - SAVE 70%. Solve any problem. 
Any size roof. Revolutionary reinforced Acrylic 
system. Easy, safe, foolproof. Proven 23 years. 
We manufacture, consult, instruct. FREE Infor- 
mation: PSI ROOFAGE, P.O. Box 20784, Lehigh 
Valley, PA 18002-0784. 


REMOTE: TELEPHONE RECORDER— 
$479.00, SURVEILLANCE TELEPHONE— 
$175.00, 800-633-8277. $3.00 CATALOG. 
LISTEN ELECTRONICS, 603 ELGIN, MUSKO- 
GEE, OK 74401. 


BUILD SENSATIONAL FLY KILLER. Free De- 
tails. Exciting Parts. PL Corp., Box 2517, 
Holyoke, MA 01041. 


DETECTIVE DATABASE. LOCATE, INVESTI- 
GATE ANYBODY OR BUSINESS. WE SELL 
NATIONAL INVESTIGATIVE RECORD INFOR- 
MATION BY MAIL. SEND $3.00 FOR A LARGE 
INFORMATION PACKAGE. INFORMATION 
CENTER, 680 GRAPEVINE HWY., DEPT. 
133PS, HURST, TX 76054. 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5800, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


Technical college lectures on Video. Free subject 
list. OCS, POB 292, Fort Mill, SC 29715. 
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EDUCATION & INSTRUCTION (Cont'd) 


PRIVATE INVESTIGATION TRAINING! Big- 
Income! Own Boss! FREE information. Probe, 
P.O. Box (PS) 2133, Beverly Hills, California 
90213-2133. 


SUPERLEARNING! SUPERMEMORY! Triple 
learning speed without stress! Music, nutrients, 
devices supercharge mind/memory. Free bro- 
chures. Superlearning, 450-PS Seventh Avenue, 
NYC 10123. 


"FREE VIDEO* External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800) 688-3542. 
LA SALLE UNIVERSITY, Dept. #618, Mande- 
ville, LA 70470-4000. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Comprehen- 
sive. 100 years of legal training. Free catalog 
(800-826-9228). Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, COSTEDOAT & BEAR BOOK SALES, 
PO BOX 826PS, BENICIA, CA 94510. 800 
835-8535. 


NOW A Traditional Bachelor's, Master's, 
Ph. D. At A Distance. Coursework by corre- 
spondence and independent study. Research 
supervised by distinguished faculty. Evaluation 
by thesis/dissertation committees. Earn a recog- 
nized degree. Mo required residency—no com- 
muting. Self-paced program—reasonable tu- 
ition. Over 6,000 active graduates worldwide. 
Free Information: Columbia Pacific University, 
1415 Third St., Dept. 2R50, San Rafael, CA 
94901. 800-227-0119 (California 800-552-5522) 
or 415-459-1650. 


LEARN CHEMISTRY AND PHYSICS! Fully 
written out solutions to problems. Send $5.00 for 
information to Dr. Jim Romano, 152 Van Cort- 
landt Ave., Staten Island, NY 10301. 


LEARN PERSONAL COMPUTERS. HOME 
STUDY. P.C.D.I., ATLANTA, GEORGIA. FREE 
LITERATURE. 800-362-7070. DEPT. KL109. 


WORLD WIDE COLLEGE of Auctioneering, 
Inc. Term soon. The finest in education for the 
auction profession since 1933. Mason City, IA. 
Call day or night for free catalog 515-423-5242. 
EDUCATOR developed/tested computer grade 
management. Uncomplicated, excellent, effi- 
cient! Dos compatible. $60. Epic Software, Inc., 
9508 DeVargas Lp NE, Albuquerque, NM 87109; 
205-021 -6864 (Fax after 5mst) VISAMC. 


DRAFTING SUPPLIES | 


DESIGN ANYWHERE 
draftette® Portable Drafting Systems 


— Completely self-contained systems with choice of 

architects, engineers, metric and left-handed architect scales. 
Models 

511 (&-1/2^ x 11" paper] $44 0C 


15131 Picturesque Pt. 
El Cajon, CA 92071 


(619) 579-3222 Fax 579-9401 


ELECTRIC VEHICLES | 
VOLKSWAGEN CONVERSIONS. FREE IN- 


FORMATION! PUBLICATIONS, VIDEOS, 
COMPONENTS, INSTRUCTIONS. KAY- 
LORKIT, POB1550S, BOULDER CREEK, CA 
85006-1550. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE : 


PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. 


EXCELLENT INCOME! ASSEMBLE EASY 
PRODUCTS AT HOME. GUARANTEED EM- 
PLOYMENT! 1-800-377-6000, ex6055. 


Jobs a Virtual Reality—49 fastest growing Oc- 
cupations searching for employees. List, Job 
Tips and Current update, just $17.00. Send to 
HQZ-JOBS, POB 508, Walnut Creek, CA 
94597-0508. 


High $ Contract Employment. Information $3 
to BJW; 941 West Moana, Reno, Nevada 89509. 


" ENERGY SAVING 


LOW COST HEATING, COOLING IMPROVE- 
MENTS, $10.00-SASE, DD Enterprise, Box 
812, Georgetown, CT 06829. 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 64 pages. Fea- 


turing Sun-Lite&. Solar/electric vehicles, con- | 


version kits and components. $2.00 post- 
paid. Solar Components, Dept. PS., 121 Valley 
St., Manchester, NH 03103. 


MINI POWER TOWER: Solar Concentrator 


Component/Solar Furnace INFO-PACK $10.00. 
North American Sun Inc., Box 101, Kanab, UT 
B4741. 


Reduce Utility Bills 30% Guaranteed! Five 
Simple Steps. H.V.A.C. expert explains Trade 
secrets. Rush $4.95 to Energy, P.O. Box 10142, 
Lynchburg, VA 24506. Free consultation with 
booklet. 


| FINANCIAL 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


FEDERAL LOANS for small business now avail- 
able. 1-800- TTT- 6342 for free details. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 


| Sources: Box 5529-Y, Diamond Bar, CA 91765. 


CUT YOUR GROCERY BILLS IN HALF! CALL 
NOW! 1-800-745-0283. 


DEBT FREE ASSOCIATES Banker reveals Fi- 
nancial Freedom System without borrowing. 
$5.00 to J. Miller, Director, 1070—F N. Batavia, 
Orange, CA 92667. 


MORTGAGE REDUCED by years. Simple. 
SAVE THOUSANDS. FREE details. CAMA, 480 
Canal Street, New York, NY 10013. 


PROTECT NOW AGAINST COMING INFLA- 
TION. Affordable strategy—details $5.00: FRAS 
InfoSearch, 2500 Woolmarket, Gulfport, MS 
39503. 


FOR INVENTORS 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-966-7577. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343, 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. " 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors 


| Foundation. 1-800-525-5885. 


HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/FREE REVIEW, call 
FREEDOM MARKETING INC 1-800-932-4298. 


The Logical Process® 
Inventors 
Your first step is important!! 


Comprehensive patenting 
and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352 


REGISTERED PATENT AGENT, Mike Waters, 
call for free patenting guide, 1-800-966-0119. 
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WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 


31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 


U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the . 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 
and record of invention. 

Overseas production, prototypes 
and research readily available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 

Also specializing in 
copyrights and trademarks 
Less than 1 hr. flight time to . 

US Patent Office 


MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 

US PATENT REGISTRATION 26,755 — | 
171 STILLWELL LA., SYOSSET, NY 11791 


Us&Cansda } 800-367-7749 


US & Canada 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


PATENTS DEVELOPED-MARKETED BY | 


PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 


UFACTURERS REPRESENTATIVE. Free In- | 


vention Protection Certificates. PATMART, Suite 
702 PS, 233 Broadway, New York, NY 10279. 
DON'T BE FOOLED! CALL OUR INVENTORS 


CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


RESEARCH NEW PRODUCT à 
== DEVELOPMENT 


1800-45 1-1326 


Protect your ideas! Order the IDEA JOURNAL 
preformatted inventor's workbook. $9.95 
800-4MY-IDEA. 

DON’T DISCLOSE IDEAS. Save attorney's 
fees. Do initial Patent search yourself. Booklet- 


$8.95. SELF-HELP, P.O. Box 1097, New Hyde | 


Park, NY 11040. 


INVENTORS! NEW IDEAS? Send $7.00 
to "The Mayberry Company," P.O. Box 428, Indi- 
an Trail, NC 28079. 


INVENTORS: 


NEVER SEND IDEAS TO STRANGERS: 


Avoid ripoffs...Save thousands! 
Revolutionary pre-patent 
protection and marketing method. 
Developed by nonprofit 
Inventors Assistance League 
Free Information - 24 hours: 
1-800-846-3228 


INVENT SOMETHING? ESI Inc. has industry 
contacts who want new inventions. Free info . . 
1 -800-547-7885. 


INVENTORS' DIGEST. Americas ONLY Inven- 
tors Magazine. $20/year. Satisfaction guaran- 
teed. Free patent manual. 1-800-838-8808. 


Inventors: If you have an invention for sale or 
license, write for free booklet explaining how we 
can help you. Kessler Sales Corp., C-7-Fl-3, 
COMPUTER ANIMATION shows your invention 
in motion. Free Information. Kinemation, 1709 
Barn Swallow, Austin, TX 78746. 


FOR THE HOME & GARDEN 


FASEST, EASIEST, INEXPENSIVE plant grow- 
ing system. 100% guaranteed. 1(800)-EASY- 
GRO, Dept 3112. 

ATTENTION TRIVIA LOVERS: The best 100 
Trivia Questions of 1994! Hours of Entertain- 
ment! Incredible Bargain! Only $2.00! HOUSE 
OF TRIVIA, 3065 Southwestern Boulevard, 


Suite 109A, Orchard Park, NY 14127. Catalog 
$1.00. 


$1,500 WEEKLY MAILING OUR CIRCULARS 


GARDENING 


we 4- Leaf Clovers 


fo keep all 4 of t jet. 


Experie The Tun of growing your o In god C] Luck 
and shor ing tha wealth with Trienas do fon ^illy 

ana rae tobe 

Your Starter Kit “es | 
a er 100 AL } Won Wer Sears All es 
nstruction x gra wing 
your OWT ver form, and a 
contest informat 4. 95 
BES] OF LUCK" sweepstakes 


Enter monthly to win a $250 prize 
for the most creative clover farm 
and receive a "Clover Patch" FREE 
with your first eniry. 

Check your starter kit for details 
Send $4.95 for 1 kit or 

$4.50 each for 2 or more fo: 
Lucky Clover Farms 
| P.O. Box 31000-345 
Phoenix, AZ 85046 


P & HANC RG INCLUDED 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES: Dirt Cheap! Carg 
Houses, boats, computers. Seizures, Bo 
51488-YD, Ontario, CA 91761. 


HEARING AIDS 


HEARING AIDS 


PRICE CATALOG, FREE! 


SUPER SAVINGS! Newest. Finest. Al 
types. Buy DIRECT & save up to HALF! Ng 
salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write 


MONEYSAVERS. 
Dept. PS9D 36658 Apache Plume D 
Palmdale, CA 93550 


FREE 
CATALOG! 
New Hearing Aids 


* All Models PET 
"xl 
* Huge Savings Os | 
* No Salesman will call 
Try Before You Buy! 
Wnte: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HEARING AIDS - GUARANTEED LOWES 
PRICES! No huge commissions. Home trial 
terms. All makes. We're the oldest, biggest, bes 
Custom instrument specialists. Free informatio 
1-800-323-1212. Lloyds-PSC. 


| HELP WANTED 
EARN MONEY Reading books! $30,000/yr Inl 


come potential. Details. (1) 805-962-8000 E 
¥-20025. 


HOME TYPISTS, PC users needed. $35,004 
potential. Details. Call (1) 805 962-8000 Ex 
B-20025. 


Guaranteed Work! Assemble easy products a 
nome. Excellent Income! 1-800-377-6000 
ex6050. 


$329.B4 Weekly Assembling Products At ‘Home 5 
Free Information. Toll-Free: 1-800-333-3294 
(Message). 


_. Begin NOW!. . .FREE packet! MESA—L2 
Box 4000, Cordova, TN 38018-4000. 


HOBBIES & COLLECTIONS 
ILITARY Medals Catalogue. $1.00; 10 issues 


58.00. S. Vernon, BOX 890280PS, Temecula, 
A 92589-0280. 


PINBALL MACHINES—BOOKS, PARTS, SUP- 
PLIES. CATALOG $1.00. MARCO, 2401 SUN- 
SET, W. COLUMBIA, SC 29169. 


HOME BREWING 


VIDEO Introduction to Homebrewing, your 75- 
ninute guide to great beer, 100% guaranteed! 
"ree information, packet #19. 414-631-1239. 


INVENTIONS 


nventors: Free information on offering your in- 
ention or sale. Kessler Sales Corporation, C-7- 
W-3, Fremont, Ohio 43420. 


INVENTIONS WANTED 


NVENTIONS, ideas, new products! Presenta- 
ion to industry. National exposition. 1-800-288- 
DEA. 


NVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
hew Product ideas. Prototype or schematics 
preferred; but not required. Call today! 1-800- 
835-2246 Ext. 67. 


FREE INVENTION PACKAGE: Davison & Asso- 
iates offers quality Development, Patenting, 
pnd Licensing. Call 1-800-677-6382. 


NVENTIONS, NEW PRODUCTS. You can in prot- 

from your ideas! Rapidly-expanding mig/mktg 
20 looking for electronic consumer products. 
Bend ideas to New Products Dept, PO, Box 4670, 
Scottsdale, AZ 85261-4670, 


| TIONS NEEDED-—Free advice and infor- 
nation. 45 years combined experience. Call 
-B00-979-5555 


JEWELRY 
REPLICA SWISS WATCHES. Best Warranty, 
Prices, Quality Service, Guarantees! Dayton's 
Submarins! (404) 682-0609. 


KITES 


KITES ~% 


FREE COLOR CATALOG 
Choose fram over 200 kites. 

, Many unusual & innovative designs. 
Call or write for your catalog today! 
Into The Wind e (800) 541-0314 i 
1408-P Pearl St., Boulder, CO 80302 
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LOANS BY MAIL 
BIGNATURE Loans, must have checking ac- 
pount & steady job. Call 1-800-445-0680. 


BORROW $500-$40,000! "Ovemight" on Sig- 
mature. Keep indefinitely! Action, Box 5499-Y, 
Diamond Bar, CA 91765. 


SORROW: $100 - $100,000! Fast! Confidential. 
lendale Associates, P.O. Box 260279, Plano, 
[X 75026. 1-800-444-6599. 


ARAB BUSINESSMEN have money to buy and 
nvest. Top finders fees paid. IMEA. 1093psl. Box 
8574, Newport Beach, CA 92659-8574. (714) 
22-9260. 


MISCELLANEOUS 


EEE-EEEEEE, SIZES 5-13 
Extra width for men who need it. 

Excellent variety, styling . 
and quality. Send for 
FREE CATALOG. 


p 


HITCHCOCK SHOES, INC 
Dept. 46H Hingham, MA 02043 


MONEYMAKING OPPORTUNITIES 


boo# NUMBERS BUSINESS, COMPLETE IN- 
ORMATION $10.00. LOWRY, P.O. BOX 23435, 
ATLANTIC BEACH, NC 28512. 


MEN'S WIDE SHOES | 


EARN MONEY! Sell Photos for Profit. Details 
$4. Robert Allen's, 8613-PS Cotswald Dr., 
Louisville, KY 40258. 


FIND FORTUNE! with gov't auctions. Complete 
guide. Don't miss your opportunity. Send $5, 
SASE: Demco, P.O. Box 25684, Washington, DC 
20007-B684. 

OWN A MONEY MAKING 900 PHONE LINE. 


SEND $1.99, SASE. VAN ALLEN, BOX 865, 
GARFIELD, NJ 07026. 


START IMMEDIATELY! Eam $1300 a week 
from home or we'll pay you $500. No selling or 
exp. required. Send SASE to: Fisk Group, 23854 
Hwy. 58 N. #339, Kingwood, TX 77339. 


OF INTEREST TO ALL 


HOW-TO Yo-Yo Book 192 pages of lore and 
, | tricks $12. Yo-Yos $3.00 & up. MODERN AGE 
| PRODUCTS, Dept. PS, P.O. Box 2207, Danbury, 


CT 06813. 


Money-saving discovery makes your single or 
double-bladed disposable razor last much long- 
er. For instruction sheet send $2.00 + SASE to: 
M. DuMont, Box 410, Blaine, WA 98230. 


$150.80—SECRETS to SAVING booklet $5. 
Jeanne, 417 5th Ave. 5., Clinton, LA 52732. 


DYNAMIC BREAKTHROUGH! ULTRASEN- 
SORY ENHANCEMENT BUILDS KNOWL- 
EDGE, LEARNING ABILITY, AND INTEL- 
LIGENCE. SEND $24.50. ADAMS RESEARCH 
FOUNDATION, 87 OHIO AVE., GROTON, CT 
06430. 


CONSUMER PROTECTION. HAVE PEN + PA- 
PER READY. STOP SCAM ARTISTS. 
1-900-448-4250. SELLING YOUR HOME 
WHEN THE REAL ESTATE AGENTS CANT. 
1-900-950-7891. $3/MINUTE. TOTAL CALL 5 
MINUTES. YOU MUST BE AT LEAST 18 OH 
OLDER TO CALL. CLEANUP AMERICA, N. 
SCITUATE, MA 02060. (617) 545-9557. 


STAH TREK Fans Wanted For Club! National, 
Box 32215, Detroit, MI 48232. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold Teeth, 
Rings, Diamonds, Watches, Silver, Platinum. 
Mail Articles Today. Free gift with Information. 


| Chicago Gold & Precious Metals, 10 S. Wabash, 
| Dept. 257, Chicago, 60603 


PATCHES, DECALS, BADGES 
CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 


12498. 


STREET, WOODSTOCK, NY 
914-679-6600. 


|. PLANS & KITS 


BACKYARD ROLLER COASTER Plans $5. 
Stark, 4537 Auhay Dr., S.B. CA 93110. 


DOME HOMES & CABINS, Pre-cut kits, super 
insulated. Natural Spaces Domes 1-800- 
733-7107. 


SAVE Build your own water purification/reverse 
Osmosis system. Detailed plans $9.95. Water- 
sense, 100 Rutland Rd., Venice, FL 34293. 


Build your own 
super strong 
| concrete dome! 
| Offices, homes, 


sheds, cabins, à 
rental units, elc. ad s 
$19.95 Call 1 -800-608-0001 
VHS Video Monolithic Constructors, Inc. 


Brochure — PO Box 479-S * Italy TX 76651 


| WINDMILL—WEATHERVANES FROM ALU- 
| MINUM CANS. COMPLETE PLANS. $10.00. 


STAR PRODUCTS, 203 POWDERSVILLE 
MAIN, EASLEY, SC 29642. 


SILK SCREENING: complete plans $6.00, with 
kit $24.95. Roman Concepts, PO Box 2386, 
Rochester, MI 48307. 


| PLANS, BLUEPRINTS - 


FLOOR PLANS—16 exciting home floor plans— 
send $5.00 today! Liberty Home, 48 Taunton 
Green, Taunton, MA 02780. 


Massage Oil Warmer, experience the delight of 
a warm oil massage. Plans for warmer $4.00. 
Data Ad, 604 College Parkway, Annapolis, MD 


| 21401. 


u- 


? 


Build a unique car rack. Send $10.00 Andrea 
Klepalo, 498 Grand Bois, St. Etienne, De Bolton 
JOE-ZEO, Quebec, Canada. 


ADORABLE BARN DOGHOUSE plans, 36" x 
44", $10.00. MATCHING SHED, 8' X 10', 
$20.00. Barns, P.O. Box 6045, Ft. Wayne, IN 
46896. 


VISIBLE RED LASER BOW SIGHT, Detailed 
Plans. State of the Art Innovative Design. $15.00. 
Trip The Light Fantastic, P.O. Box 240711, Char- 
lotte, NC 28224-0711. 


PLASTICS 
RUBBER, plastic compounds, techniques, 


sources. Free information: Caster, Box 16586V9, 
Memphis, TN 38186-0586. 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglass- 


ing, repairing and reproducing with our Mold 


Making Supplies. Catalog $2.00. CASTOLITE, 
Dept. 93M/PS. 4915 Dean, Woodstock, IL 
60098. 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 

ROOF TOP ANTENNAS IMPROVE RECEP- 
TION AND ADD CHANNELS. COMMERCIAL 
INSTALLER SHARES SECRETS. FOR INFOR- 
MATION SEND $10.00 TO JRC MARKETING, 
BOX 3460, ENOSBURG, VT 05450. 


WORLD'S HIGHEST QUALITY SOLAR POW- 
ERED AM FM STEREO RADIO. Weighs less 
than 3 oz. Plays in the dark, no Batteries. Send 
$29.95 to Dustin Moore, Box 1274, St. George, 
UT 84770. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423. 


GOVERNMENT HOMES from $1 (U repair). De- 


| linquent tax property. Repossessions. Your area 


(1) 805 962-8000 Ext. GH-20025 for current repo 
list. 


e MONTANA LAND * 
20 ACRES - $12,900 


Hike, camp, hunt, fish, | 
explore  Montana's | 
unspoiled wilderness. | 
Near nat | forest land 
e recreation arcas 
A — FREE BROCHURE 
EXCELLENT FINANCING 


Call Toll-Free 1-800-252-LAND 
in Montana call 466-587-5464 
Yellowstone Basin Properties 

Vos Where Pridibited 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage: (707)448-1887. (4JG6) 


GOVERNMENT LAND 
US CITIZENS ONLY 


20 acre claim program still available, get yours for $20 

government fee, in AK, AZ, AR, CA, CO, ID, MT, NV, 
| NM, OR, UT. WA, WY. For complete, step-by-step 

package including maps. telephone helpline, filing 

forms, etc. send $20: or for more information send $3. 

PUBLIC LANDS TITLE, PO Box 2945-PS Port Angeles, 
| WA 98362-0336 (this is not Homesteading, it's much 
| easier and only costs $1. per acre). 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres 
| (and up), close to Yellowstone Park, starting at 
(59.750. Easy Owner Financing. Guaranteed 

Access. Warranty Deed. Free Color Brochure. 

Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 « (406) 586-8088 


- Call Toll Free: 1-800-682-8088 - 


GOVERNMENT PROGRAM to buy/fix up Real 
Estate! Very low $$$ down! $9.40/complete kit. 


| GUARANTEED. Consumer Advocates, Dept 


J-1, Chesapeake, VA 23327-2818. - 


MOUTH WATERING CHOCOLATE ROLL DES- 
SERT. SEND ONLY $1 AND SASE: CHOCO- 
LATE, POB 342, GRISWALD, IA 51535. 


BARBECUE LOVERS SPECIAL CHICKEN, 
STEAK, LAMB. SEND $3.00 TO: S & E ENT., 
P.O. BOX 893, WALNUT, CA 91788. 


PROTECT THE ENVIRONMENT! 
Help the environment by advertising your | 
| recyling ideas and products in Popular 


Science's Classified Opportunity Mart. | 
Call Randi for advertising information: 
1-800-445-2714 


ROOFING 
STOPPING FLAT ROOF PROBLEMS SINCE 
1978 liquid applied fiberglass reinforced acrylic 
roofing system. Waterproofs asphalt, metal, new 
sheathing. Call Polar Seal*. 1-800-343-7663 
weekdays 8-5 CST. 


RUBBER STAMPS 


Order "CUSTOM MADE" 
PA RUBBER STAMPS 
UP TO 4 LINES only $ 


.. (Max. 30 letters per lina) 


; Add 75€ per order lor postage e] 
THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! 


QUALITY Stamp : Box 35513-F * Tulsa. OK 74153 


56 Page 
100% Satatacton | Catalog Buyer's Guide 
+ All Major Brands 
: Complete Systems 
* Accessories, 


Huge Savings 


* Easy Installation 
+ Complete Intruct. 


Over 40,000 Satisfied Customers | 
|I æ 1-800-334-6455 


Intl 218-739-5231 Fax 2149-729-42 72 | 


SKYVISION INC. | 


ma 
49 "T 1030 FRONTIER DRIVE 


P XN 
FERGUS FALLS, MN 56537 


STALL OR UPDATE YOURSELF! 


SUPER low satellite prices. Free U.S.— 
International catalog. Satman, 800-472-8626. 


DO IT YOURSELF SATELLITE TV. LOW, LOW 
PRICES. FREE CATALOG, U.S.S. 
1-800-947-9475. 


SATELLITE DISH COVERS. Universal sizes, 
many colors. 4 Day Ship Guaranteed. (305) 
472-3300. $249.00 UP. 


GIANT SCREEN TV'S. COMPLETE SYSTEMS 
WITH WARRANTY. SUPER RAZOR SHARP 
IMAGES! DISTRIBUTORSHIPS AVAILABLE 
NOW! INFORMATION PACKAGE: $5.00. 
LUMENAR, BOX 124, ELLENBURG, NY 
12933-0124. 


SCIENCE & CHEMISTRY _ 


"EXPERIMENTERS" LABORATORY CHEMI- 

CALS - GLASSWARE, Catalogue $2.00, Es- 
tablished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. BOX 1, CATASAUQUA, PA 
18032. (717) 256-3087. 


CON'T ON PAGE 125 
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25 YEARS AGO 


Emine Or Eo T 
Fies Or ““Grass” 


T: tennis match was 
played on a new “grass- 50 Years AGo 
court” surface now known 
as AstroTurf. The maker THe Car Thar Furs 
claimed the surface “pro- n 
duces a bounce in a tennis n ‘Aerocar, intended 
ball that in height and rimarily as a family 
speed is half-way between automobile, employs four 
that of clay and genuine wheels on the ground. For | 
growing grass." Today As- weekend flying trips, it 50 Years AGO 
troTurf is widely used for dons wings in your garage | 
professional and collegiate and skims through the air lire On Mars? 
baseball, football, and ten- | at 100 mph." This concept 
nis, as well as other | flying car was not commer- oes life exist on our neighboring planet?” The answer, by 
sports.—October 1968 — successful. Neither Harvard astrophysics professor Donald H. Menzel, was a 
| - - was an Aerocar speculative yes. He disagreed with the popular belief that 
that was devel- animals or humanoids lived on Mars, surmising that the 
AS ne B oped in the early harsh martian climate could support ‘only lower forms of life. 
| cedo s: "eio iin € 6s ar tie» 1950s. Only six Photos like the series below, which shows a cloud forming 
"— x $ were built, some above Mars, provided information about the planet. After 
of which are on the unmanned probe Viking visited Mars in August 1976, 
display in flight scientists finally had proof that no life existed on that 
museums today. planet.—October 1943 
In the past few nm — - 
years, the concept 
of the car-plane 
has been replaced 
by a vertical-take- 
off-and-landing 
commuter craft. | 
—October 1943 


100 YEARS AGO 


THe Cost Or HOUSING 


ne exhibit at the 1893 
World's Columbian Ex- 
position in Chicago was the 
Workingman's Model Home. 
"The house, with cellar, 
would ordinarily cost $1,000 
(2 !/» times the average an- 
nual earnings); it measures 
20 by 28 feet (1,120 square 
feet) and is designed to 
stand on a lot of 25 by 40 
feet. On the first floor are a 
living room, kitchen, bath- 
room, and storeroom; on the 
second floor are three bed- 
rooms." Today, the median 
house is 1,920 square feet 
and costs about $94,368, 
about three times the medi- 
an annual household in- 
come.—October 1893 
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e 
Or get our clean air filter. 

If airborne dust, pollen, and other particles in your home are forcing you to take extreme 
measures, take a good look at the Filtrete" Clean Air Filter from 3M. 

While most ordinary furnace or air conditioner filters keep away larger dust particles, 
the Filtrete Clean Air Filter goes the extra mile. Its unique Filtrete fibers are electrostatically- 
charged to work like tiny magnets that attract and trap even microscopic airborne particles. 
Particles that would blow right through an ordinary filter. 

In fact, our filter not only removes airborne dust and other allergens, but it also — — 
eliminates 97% of the pollen and mold circulating through your home. And under normal 
conditions, it will provide clean air for 3 months. 

_ So before you go to extremes to clean up the air in your home, check out the Filtrete 
Clean Air Filter from 3M wherever you buy furnace or air conditioner filters. Because when 
it comes to cleaner air for vou, your family and your home, we've already got you covered. 

For a retailer near you call 1-800-388-FILTER (3458). 


— SM MM 
Filtrete d | 


iius | Innovation working for you" | 


E [AKEN TODAYS - 
ANCIAL VEHICLE. ~ 


"THE GM CARD? 
NO ANNUAL FEE. EARN UP TO $3500. 


When GM introduced the original automotive credit card, 
the idea was to make it easier to buy a new vehicle. Well, it just 
got even easier. 

Introducing the GM Gold MasterCard: 

With the GM Gold Card,” you earn 5% of every dollar you 
spend toward a new GM car or truck-the same way every 
GM MasterCard" works. And we've doubled the maximum 
earnings to $1,000 a year, for up to 7 years-a total of $7000. 

The GM Gold Card charges an annual fee, the full amount 
of which is added to your earnings. It offers a credit limit of up to 
$25000, and it may also offer a lower interest rate. Meanwhile, 


GM GOLD CARD” 
COMPETITIVE APR. EARN UP TO $7000 


the original GM Card is still the only automotive credit card 
that has never charged an annual fee. 

Use either card at Mobil, Marriott Hotels, Resorts and Suites, 
Courtyard by Marriott, Fairtield Inn, Ownership Resorts by 
Marriott and MCI, and you'll earn an additional 5%-for a total of 
10% in earnings. Theres no limit on how much you can earn 
trom our retail partners. | 

You can even transfer your existing credit card balance to 
either GM Card, and earn 5% of that amount, too. 

The new GM Gold MasterCard: Because just like some people 

need a more powerful car, some also need a more powerful card. 


990 EARNINGS 


1-300-8GM-CARD 


o 4 6-2 
THE GM C ARDO TÜDAYS 


SHEVROLET +: PONTIAC 


Offer redeemable as discount on new GM car or truck. Up to $500 annually or maximum of $3500 over 7 years on GM Card U 


GM Card Rebate Program Rules. Call to apply for the GM Card or the GM Gold Card. or fn learn more about 


OLDSMOBILE - BUICK =: C 


p to $1000 annually or maximum 
terms and conditions 


= € 3 
FINANCIAL VEHICL E 


ADILLA ¢ GMC 


of $7000 over 7 years on GM Gold. May be combmed with other GM offer 
Lash advance finance charges apply to balance transfers. © 1933 General Motors Corporatior 


